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VERTONES of mobilization ran through almost 

} every session of SAE’s first Annual Meeting in the 

cond half of the 20th Century. And the prepared- 

sss theme dominated the meeting’s largest gather- 

.g—the 1951 Annual Meeting Dinner. There Under 

ecretary of the Army Archibald S. Alexander, the 
nain speaker, emphasized the necessity for current 

lans to make United States strong. The speaker's 
able included many of the nation’s most distin- 
ruished military leaders as well as outstanding in- 
justrialists upon whom war production responsibili- 
ties rest. Many technical committee meetings con- 
cerned themselves with war-born problems. 

Throughout the Jan. 8-12 sessions at the Book 
Cadillac Hotel in Detroit, discussions were sharp 
and papers illuminating. Attendance stayed at the 
peaks of recent years, and the Engineering Display 
drew interested visitors all week. 

The Annual Business Session of the Society was 
held Tuesday evening. There the Tellers of Elec- 
tion reported the results of the balloting for 1951 
officers, including the election of the late James E. 
Hale as President. Following this session, the 1951 
Council met and—as required by the Constitution— 
elected one of its own number to fill the Presidential 
vacancy left by Hale’s untimely death. They elected 
Dale Roeder, executive engineer, commercial vehicles, 
Ford Motor Co., as 1951 SAE President. Then they 
chose SAE Past-President L. Ray Buckendale, vice- 
president of engineering, Timken-Detroit Axle Co., 
to fill Roeder’s unexpired term as 1950-1951 Coun- 
cilor. (See page 51.) 

Twenty-three technical sessions and 47 papers 
threw new light on topics ranging all the way from 
military-type powerplants to traffic safety; from in- 
volute splines to truck refrigeration. 

Some researchers reported progress, for instance, 
in making ignition systems more reliable in all kinds 
of weather—and responsive to the demands of high 
compression engines. Others told of three-way 
progress in refrigerated transportation equipment: 
by raising efficiency of truck bodies, by refining use 
of power from truck engines to produce refrigera- 
tion, and by perfecting the refrigeration systems 
themselves. 

New, faster manufacturing methods were de- 
clared ready for the switch from civilian car and 
truck production to military vehicle manufacture. 

The impact of military preparedness was shown 
to be shifting trends in various types of fuel. Gaso- 
line was seen to be meeting growing competition 
from liquefied petroleum, particularly in farm areas. 
.. . Motor transport operators agreed on the need 
to cut maintenance costs—and disagreed about the 
best ways to cut them... . In every area of auto- 
motive engineering common problems were met and 
argued. Many sessions were packed to capacity. 

The Beecroft Memorial Lecture and the Horning 
Memorial Lecture both were a part of this 1951 An- 
nual Meeting program. 

Sidney Williams, assistant to the president, Na- 
tional Safety Council, and winner of the Beecroft 
Award said: “Safety means doing things right. It 
means achieving what you set out todo. Forget the 
personal injury; even the death. Safety is a quality, 
present or absent in everything we do. ... The 


(Continued on Page 56) 
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UNDER SECRETARY OF THE ARMY ARCHIBALD S. 
ALEXANDER was the chief speaker at the Annual Meeting 
Dinner on Wednesday evening, January 10 
































Fig. 1—Diesel railroad car exterior 





NEW BUDD DIESEL 


HE designers of the new Budd diesel railroad car 
(Fig. 1) have placed special emphasis on develop- 
ing features that would give maximum utilization 


at lowest cost. Thus, every effort was made to at- 
tain: 


@ Maximum revenue space. 

@ Low initial and operating costs. 
@® Maximum availability. 

@ Operating reliability. 

® Quick delivery. 

@ High performance. 


The engines were placed under the car floor, and 
the dome section of the roof was designed to con- 
tain the engine cooling radiators, for example, so 
they would not encroach on revenue space. 

Probably the most important factor in attaining 
low initial cost—as well as quick delivery—is the 
policy of offering four standard floor plans instead 
of custom building cars to every different railroad 
specification, as is the usual practice in railroad 
passenger-car manufacture. These four plans, 
which provide for a rather wide variety of operat- 
ing requirements, are being offered to prospective 
purchasers of any number of cars at a fixed price 


announced in advance. In fact, 10 cars of two types 
were put into production before a single order was 
received. By this procedure cars can often be of- 
fered off the shelf for immediate delivery—and if 
not, delivery is made in one-half the usual time. 

A further reduction in cost has also been made 
possible by careful selection of engines. Instead of 
one large powerplant, two 275-hp units are used, for 
which there is much more general industrial de- 
mand. In this way it has been possible to benefit 
from automotive production methods on larger 
quantity production of a basic engine. The result 
is a sizable reduction in initial car cost, as well as 
in cost of parts and space power units. 

Special attention was given to getting low main- 
tenance cost and maximum availability. Although 
installed so as to be accessible for maintenance, the 
275-hp engines—each light enough for easy hand- 
ling—can be completely replaced in less than 2 hr. 
This means that it is not necessary to move the 
whole car to the back shop for engine overhauls and 
also eliminates need of working over a pit to service 
engines. This is an extremely important point be- 
cause the whole car is designed on the philosophy of 
no overhaul of power unit on the car and extremely 
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HIS article is the first of a series on the new Budd diesel railroad car. 
Many of the more important features of the car itself are covered here, 
such as the structure, interior appointments, heating and ventilating 


system, and brakes. 


The next article, which will appear in an early issue, will describe the 


torque converter and transmission, and will be based on a paper by R. M. 
Schaefer, Allison Division, GMC. 


The final paper will cover the diesel powerplant used on this car. It 
will be based on a paper by Vernon Schafer, |r., Detroit Diesel-Engine 


Division, GMC. 
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rapid engine change. If false economy or initial 
lack of foresight prevents a railroad from buying 
extra engines—space engines, as they are called— 
one of the biggest contributions to car availability 
has been lost. 

The use of two engines provides another impor- 
tant advantage in the form of greater operating re- 
liability, for even with one engine not functioning, 
a Single car can complete its run on one engine at a 
reasonable speed. In direct drive it can operate at 
62 mph on a level track with full throttle or at 50 
mph in torque converter with two-thirds throttle. 

The disc brake also helps to keep maintenance ex- 
penses low. Considerable annual saving in brake 
shoe cost can be achieved over clasp brake shoes 
(100,000 miles per disc shoe instead of 6000 miles 
per clasp shoe). Also, the generally accepted clasp 
brake perennial wheel troubles, such as heat checks 
of the wheel tread, are eliminated. 

Fuel economy is also good. The demonstrator car 
has run more than 68,000 miles with an average 
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consumption of better than 24%, mpg—about 3¢ a 
mile for fuel. Of course, runs that require many 
closely spaced stops will have poorer fuel economy. 
Constant running at full throttle also has a detri- 
mental effect on fuel economy, as well as on engine 
maintenance. 

That low operating costs were attained can be 
judged from Fig. 2, which compares the running 
costs of a steam train with those for an RDC train. 
In fact, studies indicate further that on the basis of 
same passenger capacity the RDC is cheaper to op- 
erate than a bus. 

In getting these special features, performance has 
by no means been neglected. For example: 

1. Engine horsepower and gear ratio are such that 
a speed of 85 mph can be reached on a level track. 

2. Rapid initial acceleration of 1.4 mph per sec 
can be reached. (All-electric multiple unit railcars 
give 1.1 mph per sec.) 

3. Disc brakes produce a retardation up to 3.5 mph 
per sec in emergency and 2.8 mph per sec in service 
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TOTAL CREW(4 MEN) 
$1.710 0.527 



































STEAM LOCOMOTIVE & 2CARS TWO CAR “RDC’ TRAIN 


Fig. 2—Comparative running costs per train-mile 


braking. (A fully loaded car has been stopped in 
2330 ft from 85 mph using service braking only. 
This length can be reduced to 1900 ft with emer- 
gency braking. 

Many other detail design features have contrib- 
uted, of course, to attaining these objectives. 

The car body is primarily a modified box beam of 
stainless steel. It is made up basically of a longi- 
tudinally corrugated roof welded to curved trans- 
verse Z-shaped carlines with a raised dome section 
near the middle that houses the roof radiators and 
cooling fans, engine air intake, and exhaust pipes 
and bell. 

In order to obtain the proper vertical dome depth 
to house the equipment and not to exceed a height 
above the rails that would restrict the operation of 
the car on any railroad, the height of the top of the 








dome was set at 14 ft 7 in. above the rail and th 
main roof height at 13 ft 1 in. 


REPAIRS The sideframes are built as modified plate girde 
0.584 shear-carrying members connecting the roof an 
34% 


the floor, which are the main chord members of th 
box beams. The sideframe is made up of vertic: 
posts tied together in a girder by welding to con 
tinuous longitudinal roof rails, longitudinal plate 


3I % and widely spaced corrugations above and below th 
REPAIRS windows and at the floor and by welding to fla 
FUEL 0.2646 sheets between windows. 
0.380 CREWS WER) TOTAL The floor is a very strong horizontal plate girde 
22 % 0.3030 $0.7219 made up of many closely spaced transverse floo 
OTHER EXP. 42% members 4 in. deep, which, when shotwelded to 
0.219 | FUEL-0.0599- 8% | | gether at their extended bottom flange, form a con- 
13% OTHER EXP.0.0944-3%) 


tinuous bottom surface. They rest at the centerlin: 
on a Stainless-steel hollow box section center sill 
which runs between body bolsters. They are also 
braced by three stainless-steel crossbearers and by 
a welded low-alloy carbon. steel combined rear en- 
gine support and crossbearer at the transmission 
end of each engine. At the ends of the car an arc- 
welded NES70 low-alloy carbon steel end under 
frame unit is used that includes the draft sill exten- 
sion, body bolsters, center plate, and combined end 
sill and coupler carrier support connected to the 
center sill and remainder of the floor by stainless- 
steel arcwelding. 

The total car body has an overall balanced strength 
to meet all required loads and to develop resistance 
to all types of collision loads without individual 
weak spots. This balance has been obtained by the 
testing to destruction of full-size complete car 
bodies and components in the research test plant. 

The interior is easy to maintain, attractive to pas- 
sengers, adequate in accommodations, low in weight, 
and low in cost. 
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Fig. 3—Heating and service water system 
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Fig. 4—RDC truck shown 
above is of four-wheel, sin- 
gle-equalizer, single-bolster, 
swing-hanger type equipped 
with coil bolster and equal- 
izer springs, longitudinal 
bolster anchor rods, and 
transverse bolster stabilizing 
rods 


In the passenger compartments, the seats are of 
the walkover type for quick turnaround, with tough, 
easy-to-clean Koroseal covering and stainless-steel 
aisle pedestals. Bag racks of the continuous open 
type extend above all seats, which contain individu- 
ally controlled seat reading lights. Fluorescent ceil- 
ing lights are located over the aisle. Easy-to-clean 
plastic roller curtains are supplied at each passen- 
ger window. The floors are covered with long-last- 
ing Terraflex tile set in attractive patterns. The 
walls and ceiling are painted in two-tone red and 
tan, and the seat upholstery is Chinese red for the 
backs and blue for the cushion. 


Equipment 

Air Conditioning and Ventilation—The passenger 
sections of all cars are air conditioned by conven- 
tional electromechanical freon air conditioning 
equipment of 7-ton capacity, consisting of an elec- 
tric-motor-driven freon compressor and a dry con- 
denser located under the car. Above the vestibule 
ceiling at the handbrake end of the car are mounted 
the electric blowers drawing air in through screened 
roof intake ducts and forcing through the freon 
evaporator cooling unit mounted above the coach 
section ceiling just inside the body end door. 

Heating System—The car is heated by means of a 
circulating water system drawing hot water from 
two 75-gal sump tanks under the car, which are a 
part of the engine cooling system. (See Fig.3.) A 
thermostatistically controlled motor-driven circu- 
lating pump near one engine (separate from the en- 
gine water pump) forces hot water from one insu- 
lated sump tank through finned radiators in the 
compartments of the car. A similar pump near the 
other engine forces water from the other sump tank 
through the overhead heating coil, which is part of 
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the evaporator assembly. The overhead coils have 
a capacity of 80,000 Btu per hr, taking engine water 
at 176 F, and the floor heat coils have a capacity of 
147,000 Btu per hr. 

Tests in the climate laboratory have proved that 
the car interior can be kept at 70 F with an outside 
ambient temperature of 0 F with both engines 
idling—a condition corresponding to a long downhill 
run with engines idling to supply heat to the radia- 
tors and electric power for all the services, such as 
air compressor and lighting. The demonstration 
car also proved this in a long run down from Moffatt 
Tunnel for 2 hr with an outside temperature of 
about 0 F. 

The motorman’s station in the vestibule has an 
electric heater at one side, a rubber encased heating 
element on the end sheet, and a thermostatically 
controlled electrically heated glass windshield to 
prevent fogging and icing. 

Electrical System and Lighting—The car is pro- 
vided with a nominal 64-v d-c electrical system. 
The current is supplied by two generators connected 
in parallel and mounted under the car—one at each 
engine—driven from the front crankshaft flange 
through resilient coupling rings, universal joints, 
and a splined shaft. Each generator delivers 15 kw 
at 700 rpm engine idle speed. 

All electrical equipment except main car lighting 
will operate on unregulated voltage from 56 to 76 
v d-c. 

A 284-amp-hr battery is provided for engine start- 
ing and controls and a 64-v d-c battery charging re- 
ceptacle provided on each side of the car for plug- 
ging into a yard electric source. 

Each car is equipped with a 12-wire electric train- 
line with receptacles and jumpers providing for 
trainlining of engine control circuits, sanding, sig- 
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nal buzzer, and compressor synchronizing circuits. 

The lighting of the main passenger compartments 
operate on 61-v d-c regulated voltage including the 
fluorescent fixtures, which use 15-in. 14-w tubes. 

Truck Brakes—The truck-mounted brakes (Fig. 
4) are of the Budd disc type comprising two pairs of 
cylinders per truck. Each pair of cylinders is 
mounted on a transverse welded tubular frame cen- 
trally supported in a substantial rubber brushed 
bracket at the middle of the truck center tran- 
som and supported at each end by a longitudinal 
arm that straddles the journal box at the end of 
each axle between wheel and truck pedestal. Each 
brake cylinder operates tongs that clamp the com- 
position brake shoes against both sides of a cast- 
iron brake disc bolted to the inside hub of each 
wheel. The disc has built-in vanes between contact 
faces to provide for rapid heat dissipation. 

The Budd disc brake has a background of over 
400,000,000 car-miles of successful operation on 
many railroad mainline passenger and baggage cars 
since the first brake went into service 12 years ago. 
The record made by the brake in quick stopping abil- 
ity, low maintenance cost, and elimination of heat- 
checked wheels makes it an increasingly reliable 
piece of equipment for any railroad. 

Due to the practically uniform friction charac- 
teristics at all speeds of the composition brake shoe 
lining, no speed governors are required to step down 
the braking pressures with decreasing speed, as is 
required with clasp brakes to obtain high braking 
ratios without wheel slide. By reason of the flex- 
ible mounting of each brake assembly, so that the 
brake rigging follows the wheel without interfer- 
ence with truck spring action, and by reason of the 
composition shoe, braking is very quiet and smooth. 

The lever type of handbrake mounted on the col- 
lision post in one vestibule operates through a chain, 
pull rod, and crank to spread the brake tongs and 
apply the brakes on one disc on each axle of the 
truck adjacent to the handbrake. The handbrake 
will produce 25% of the loaded weight of the car. 

Fig. 5 shows brake retarding forces, stopping dis- 
tances, and instantaneous decelerations for the car 
in: both service and emergency braking. 

Trucks—The trucks are of the 4-wheel, single- 
equalizer, single-bolster, swing-hanger type equipped 
with coil bolster and equalizer springs, longitudinal 
bolster anchor rods, and transverse bolster stabiliz- 
ing rods. (See Fig. 4.) To save weight the truck 
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Fig. 5—Disc braking performance 
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frame has no end transoms, which is made possib 
by the absence of clasp brake rigging. Shock al 
sorbers snub vertical bolster motion. Wheel base 

8 ft 6 in., wheel diameter is 33 in., with rims and hut 
machined to improve wheel balance. One axle o 
each truck is machined to accommodate the driv 
gear unit thrust collars and to provide a splined cen 
ter portion suitable for mating with the drivin 
gear. 

The truck structure is designed for minimur 
weight and lowest cost without sacrifice of adequat 
rigidity, strength, or service life in order to be con 
sistent with the overall RDC design philosophy o 
cutting out every pound of excess weight and cost 
For this reason the truck frame is designed for eco 
nomical manufacture from NES70 steel plates 
Shapes, and alloy steel castings welded together 
then stress relieved after all primary welding is com 
plete. The truck bolster and spring plank are also 
fabricated out of welded NES70 plates stress re- 
lieved after welding. The equalizers are drop- 
forged, alloy steel of an I-beam section standard in 
all Budd trucks. They are much lighter than the 
conventional rectangular bar equalizers (60% of 
weight) and have a higher safety factor. 

The resulting truck has clean lines, open, easy ac- 
cess to truck parts, good riding qualities, and is gen- 
erally well suited to RDC service. 

Axle Drive Unit—The drive unit takes its power 
from the flanged output shaft of the power unit 
through a bolted flanged coupling and universal 
joint, a telescoping tubular splined propeller shaft, 
and another universal joint, and bolted coupling 
flanges at the pinion shaft of the axle unit. The 
propeller shaft incorporates grease fitting, dust seal, 
and rubber drive cushioning to damp out torsional 
impulses. 

The axle unit consists of a 26-tooth spiral bevel 
gear driving a 54-tooth ring gear, which is bolted 
to a splined quill mating with the splines on the 
drive axle. The housing of the gear unit is coupled 
by a torque arm to the center truck transom through 
resilient mounts to compensate for lateral and ver- 
tical motion of the axle relative to the truck frame 
and to cushion torque impulses. Axial and radial 
alignment of the unit on the axles is maintained by 
tapered rubber bushings, which are clamped be- 
tween the axle and a tapered seat on each side of 
the gear housing. 

Engine Box—The engine is enclosed in a sound- 
deadened box with hinged drop doors in the front 
for quick access to the engine control box and in- 
struments. This box is quickly removable in five 
sections for complete engine access or engine re- 
moval. The box materially reduces the sound level 
at the side of the car when it is standing in stations. 
At the same time, tests show that engine box interior 
temperatures under severe operating conditions re- 
main safe with no induced ventilation. The box 
also serves to protect engine components from dam- 
age by flying ballast and keeps dirt, ice, and snow 
from accumulating on the engine. This is a factor 
in increasing engine reliability. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Octane Needs 
Of Postwar Cars 
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NTIKNOCK requirements of postwar passenger 
A cars were surveyed in 1949 by the Equipment Sur- 
vey group of the CFR Motor Fuels Division. The 
survey covered 306 cars on the road, representing 
the 1946, 1947, 1948, and 1949 models of 19 makes. 
Thirty-five engines of 16 makes, considered by the 
manufacturer to be representative of his production, 
also were tested. 


Results of this octane number requirement study 
indicate: 

1. Maximum octane number of requirements based 
on Research octane numbers of the commercial- 
type fuels were somewhat higher than those based 
on primary reference fuels. In the octane number 





range of current commercial gasolines, this differ- 
ence amounted to two octane numbers. 

2. Blends of diisobutylene, iso-octane, and n-hep- 
tane, matching the commercial-type fuels in Motor 
and Research octane numbers, follow closely the 
commercial-type fuels in antiknock behavior. 

3. About 50% of the cars in hands of customers 
knocked on fuel found in the gasoline tanks. 

4. The spread in octane number requirements of 
today’s engines, which manufacturers consider to 
be representative of their production, was almost 
as great as that found among the 1946 to 1949 cars 
tested. 

The charts on this and the following three pages 
detail these results more fully. 
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These are the engine speeds at which maxi- 
mum antiknock requirement occurred with the 
three sets of test fuels. About 80% of the cars 
tested had maximum requirement below 1400 
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rpm on all three fuels. 
based on maximum antiknock requirement 
pertain primarily to knocking at the lower 
engine speeds. 


Therefore, analyses 
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Distribution of maximum octane require- 
ments, in terms of primary reference fuels, 
shows the 112 1949-model cars had about the 
same requirements as all of the 260 cars. 
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This is the distribution of octane number re- 
quirements over the speed range. These are 
composite curves. No one car necessarily de- 
fines any particular curve. 
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There was no seid difference among 
the cars located in the Eastern, Central, and 
Western parts of the country, according to 
survey results. 
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These maximum antiknock Js ieaitilians 
data for four popular car makes with primary 
reference fuels show that significant differences 
exist among car makes. 
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Road ratings of fuels are 0 to 2 octane num- 
bers below their Research Method ratings. 
The diisobutylene blends follow closely the 
commercial-type gasolines. 
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Commercial fuels and diisobutylene blends 
match, but curve for primary reference fuels 
generally lies between Motor and Research 
octane number curves for other two fuel types. 
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Distribution curves at 1000 rpm show re- 
quirements, based on Research octane numbers, 
to be substantially the same for the three types 
of fuel used. 
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Needs of the 64 “high requirement” cars, 
based on the Research ratings of the three fuel 
types, are about equal, which means these cars 
rated the three fuels about alike. 
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Each car was run with the fuel found in j 
tank to determine whether it knocked wit 
that fuel. Test observers found 48% of tl 
260 cars knocked with tank fuel and _ th: 
owners reported knock on 38% of the cars. 

About 65% of the cars used regular gas 
line, and of y tg 54% knocked. Of the oth: 
35% using premium grade gasoline, 35° 
knocked on tank fuel. (Excluded from thes 
figures are 18 cars which mixed regular an: 
premium grade gasolines. ) 

Charted here is the requirement distribution 
on the basis of grade of fuel used. At the 
50% satisfied point, a four-octane number 
difference separated the distribution curves for 
the two car groups. 
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H These antiknock amass data for stand- 
| ard engines are given at the speed of maximum 
requirement and 1000 and 2500 rpm. They 
show that the spread in maximum octane 
number need, due to ignition timing variations 
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within the manufacturers’ distributor toler- 
ances, is over 23 numbers—about that with 
over 90% of the 260 cars on the road tested. 
Effects of combustion chamber deposits also 
are shown. 
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Highlights of Today's 
ENGINE-FUEL PROBLEMS 


HERE is a tendency to look at the engine-fuel 

problem like the one of “Which came first, the 
chicken or the egg?” Engine development does not 
need to depend on fuel development, and by the 
same token it is not substitute for fuel development. 

Mechanical and chemical octane numbers have 
sometimes been approached as if they were inter- 
changeable. They never were and they cannot be 
substituted for each other. Chemical octane num- 
bers are a measure of fuel utility—-mechanical oc- 
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Fig. 1—Reducing exhaust valve temperature 600 to 700 F has little 
effect on imep, octane number, and indicated specific fuel consumption, 
these test data show. The test engine's compression ratio was 9 to 1 
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tane numbers are a measure of fuel utilization. 
There is a need for both and for the cumulative 
benefits to be derived. 

We have often heard engines discussed as if they 
had only two qualities, octane number requirement 
and compression ratio. There are some others: 

1. The engine must be reliable before it can be of 
any value. You must be able to start it and keep it 
running under an extreme range of difficult condi- 
tions. 

2. It must be economical in its use of fuels, its 
use of lubricants, and the repairs required. 

3. It must be durable—give sufficient life so that 
the customer is satisfied. 

4. It must be serviceable, so that the people in 
the field and the equipment available in the field 
are adequate for the maintenance of that engine. 

5. It must be producible, with the machine tools, 
with the metallurgy, and with the manufacturing 
talents that exist today. 

There has been a lot of publicity given to uncon- 
ventional engines as a solution to the problem of 
fuel utilization. The proponents of these uncon- 
ventional engines have some favorite assumptions. 
The first of these is that poppet valves are bad. 

Now there are three things we expect a valve to do. 

1. It must breathe adequately when it is open... 
pass the required quantity of gas without undue re- 
striction. 

2. It must seal when it is closed. . 
enough to hold compression. 

3. It should have adequate mechanical life. 

These things the poppet valve does well. How- 
ever, the people dislike them because they are hot. 
The hot valve theoretically is supposed to heat up 
the charge and induce detonation and increase oc- 
tane requirement. 

Fortunately this has been examined experimen- 
tally by General Motors and reported by Floyd Wyc- 
zalek. To leave no doubt about the value of exhaust 
valve cooling in relation to mechanical octane num- 
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Fig. 2—Results from testing an L-head, V-8 engine with both water and 
synthetic coolant. Temperatures were controlled to temperatures ob- 
tained in the test car. Data are for maximum power with best spark 














as 
@ 
~ 140 
\ 
w 
> 
o 
8 120 
= 100 
~ 
@ 
ad 
| 
w 80 
2 
a myene BYereertee 
« 
w 
Be 
a BRAKE | HP x 
w 
o 
« 
4 FRICTION HP 





° 1000 2000 3000 
RPM 
‘ J ' ' ' ' 
10 20 30 40 50 60 
MPH 


Fig. 3—Higher coolant temperatures reduce both torque and brake 
horsepower, several engines run on a dynamometer demonstrated 
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bers, a water-cooled exhaust valve was designed an 
built. This valve was installed on a single-cylina: 
overhead valve engine and run at 9 to 1 compressio 
ratio. Water was fed through a port in the val\ 
guide, down through the hollow stem, and ov 
through four holes into the exhaust port. Tap wate 
at 60 F was circulated through the valve at rate 
varying from zero to 60 lb per hr. This means th 
valve temperature was reduced 600 to 700 F at 100 
rpm. 

The power and economy and octane requiremen 
for both the water-cooled and uncooled valves ar: 
shown in Fig. 1. Under these equal power outpu' 
conditions, there is no significant difference in re 
quirement at any engine speed. The difference 
shown by these curves are within the limits of erro: 
of octane number requirement measurements. It i: 
quite apparent from these data that cooling the ex- 
haust valve does not result in a gain in mechan- 
ical octane numbers. This should dispose of the hot 
valve bogey once and for all. 

On the other hand it has been suggested that our 
engines would operate more efficiently if the overall 
engine coolant temperature were increased. At 
Ford Research we investigated a synthetic coolant 
with a specific heat of 0.4 and compared it to water. 
Operating temperatures, shown in Fig. 2, were de- 
termined on the road. Oil temperature increased 
50 to 80 F, coolant temperature increased 40 to 50 F. 
Carburetor air temperature was decreased approxi- 
mately 20 F by blocking off the manifold heat. 

Several engines were then run on the dynamom- 
eter, alternating both coolants, at these tempera- 
tures and performance was measured. The higher 
coolant temperature resulted in a decrease of 
both imep and hp, as shown in Fig. 3. The net re- 
sult was a considerable loss of both bhp and torque 
over the whole speed range. 

Fuel flow and spark advance were adjusted to the 
optimum for each temperature and speed (Fig. 4). 
Although the fuel flow was reduced with the high 
temperature coolant, there was a net loss of thermal 
efficiency. The difference is small. However, it is 
significant that there were no reversals. 

Octane requirement was determined for two tem- 
perature conditions—the synthetic coolant at 210 F 
jacket temperature and water at 170 F. There was 
a difference in the maximum requirement of 13.5 
octane numbers. 

Another series of tests was run over a temperature 
range of 200 to 280 F. With the oil temperature 
controlled at 200 F, there was a constant decrease in 
ihp and bhp as temperatures increased, and there 
was a corresponding decrease of brake thermal effi- 
ciency. See Fig. 5. 

The automobile companies do not need to specu- 
late or theorize about unconventional engines: They 
have built them and measured their performance 
and they know the mechanical problems. There 
are isolated benefits in some of these engines; but 
up to now they have always been accompanied by 
corresponding disadvantages. 

There is every reason to expect that there will be 
an accelerating development of conventional en- 
gines for the foreseeable future. 

The problem remains, as it has been, to make the 
best possible use of available commercial gasoline in 
conventional engines. 
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Fig. 4—Performance of L-head, V-8 engine with both synthetic coolant 
and water, with fuel flow and spark advance adjusted to optimum for 
each temperature and speed 


The purpose of high compression ratio is im- 
proved fuel economy. It is interesting to see what 
we can afford to pay for increased economy. Miles 
per dollar of fuel increased steadily from 13 miles 
per dollar in 1920 to 32 miles per dollar in 1939. 
Fig. 6, taken from a paper presented by W.S. James, 
before the National Gas Association of America, 
shows the dollar value of improved fuel economy. 
If we assume a fuel cost of 30 miles per dollar, a 
10% increase in mpg would save $30 in 10,000 miles. 
A 30% increase would save $80 in 10,000. It is ob- 
vious from this that any gain must be made at small 
initial cost to the consumer. 

Economy, of course, is not the sole criterion of en- 
gine performance, any more than octane number is 
the only criterion of gasoline quality. An important 
property of fuel is the ability to burn clean. Com- 
bustion chamber deposits have been an increasing 
problem. 

Fire engines, which are subject to periodic test of 
their pumping capacity by underwriters, furnish us 
with a continuing record from the pre-war period 
up to the present. We find that during this period 
combustion chamber deposits have doubled in the 
magnitude of their effect on the engine. 

The torque loss on one of our standard production 
engines was measured on the dynamometer over a 
60-hr deposit build-up period. At the end of this 
period there was a consistent loss of about 7.8% at 
all speeds. The torque loss of normal temperature 
operation was compared to the torque loss of rela- 
tively cold operation since this is the temperature 
range in which many vehicles operate. The loss 
measured under both conditions is about the same 
percentage after 30 hr. 

Production engines were operated over the road 
on a fixed schedule, and the power was measured on 
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Fig. 5—Both indicated and brake horsepower decreased as coolant 

temperatures increased. These data are from tests with an L-head, 

V-8 engine, operating at 1600 rpm wide-open throttle, with oil tem- 
perature controlled at 200 F 


the dynamometer before and after carbon removal. 
The torque loss after 10,000 miles was 11.7%. See 
Fig. 7. 

The torque loss continues to increase with increas- 
ing mileage, as shown in Fig. 8. In each case engine 
power was measured on the dynamometer and the 
engine then continued to operate on the road for 
the next increment. There was a 6.6% loss from 
2000 miles to 10,000 miles, and this loss increased to 
15% at 20,000 miles. 

Two vehicles were operated on identical sched- 
ules, one on leaded gasoline, one on unleaded gaso- 
line. At the end of 10,000 miles the difference in 
torque was 11.4%. This test was repeated in 10,000 
mile increments alternating vehicles on the two 
fuels, with identical results. Incidentally while the 
difference in economy is small, it is consistently in 
favor of the unleaded gasoline. 

Power loss due to combustion chamber deposits 
has often been ascribed to the loss in volumetric 
efficiency due to the increased temperature of 
the inside of the combustion chamber. Power 
loss and air flow decrease were studied as a function 
of deposit weight. See Fig. 9. The percentage of 
power loss is substantially more than the percen- 
tage of airflow decrease; yet if this were purely a 
volumetric phenomenon the percentage would be 
equal. 

The deposit areas were arbitrarily divided as fol- 
lows: the valve chamber, the throat area, the quench 
area, the piston head, and the cylinder block. The 
distribution of these deposits was determined after 
a 61-hr build-up period. Deposits were carefully re- 
moved step-by-step and the effect of that removal 
was studied on the dynamometer (Fig. 10). 

The solid line shows the percentage of deposit 
weight plotted against the percentage of total com- 
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Fig. 6—What fuel savings mean in dollars 
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Fig. 7—Comparison of power of a Ford 8-cyl production engine before 
and after deposit removal 
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Fig. 8—An engine’s power loss goes up with increasing mileage 
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bustion chamber surface. If the deposit wey 
equally distributed, it would plot on the 45-deg lin 
The dot-and-dash line shows the percentage of ai) 
‘flow recovery and the dotted line the correspondin 
percentage of power recovery. These tests show u 
that power recovery and air-flow recovery are di 
rectly proportional to deposit weight removal. 

Of great interest to us was the fact that in severa 
cases a trace of deposit, that is less than 3% of th 
total by weight, accounted for almost half of th: 
torque loss. This trace deposit is that which occur 
on the edge of the cylinder bore which is farthes 
from the valves. This leads us to suspect the lubri 
cating oil and the oil additives. 

It is interesting to note the effect of some fuel and 
lubricant variables as shown by Gibson!'. The effect 
of base fuel type is shown by the fact that the spe 
cial naphtha blend had approximately one-third of 
the increase in requirement indicated with the par- 
affinic oil. 

The difference is even greater when naphthenic 
and paraffinic lubricating oils are compared. See 
Fig. 11. The naphthenic oil shows only a very smal! 
percentage of the increase in requirement indicated 
with the paraffinic oil. 

We cannot yet explain all these effects, but we 
have these facts to face. A consistent 10 to 15% 
power loss, an increase in requirement of 6 to 10 
octane numbers, and a 3 to 4% loss of economy can- 
not be overlooked. 

Another fuel factor of major concern to the en- 
gine designer is fuel volatility or, more specifically, 
the distillation curve. This affects the start, the 
warm-up, the amount of manifold heat required, 
and the fuel distribution. The combination of 
automatic transmission and automatic choke makes 
the engine far more volatility-sensitive than it 
used to be. 

The automatic transmission car will remain at 
rest only with a closed throttle; therefore, stalling 
or misfiring cannot be corrected by opening the 
throttle. A smooth and reliable idle under all con- 
ditions, from the moment the engine is started, is 
essential. 

There are several ways that excessive volatility 
can cause the engine to stall. During the initial 
warm-up period, particularly when the air is moist 
and cold, the temperature drop that occurs in the 
carburetor due to fuel vaporization will result in the 
formation of ice crystals at the outlet of the idle 
jet. This is usually observed in the first three or 
four miles from the start. 

This refrigerating effect can be minimized by ap- 
plying some heat to the carburetor. However, it is 
obvious that after the warm-up is completed, this 
heat is unfavorable in that it tends to induce vapor 
lock or percolation in the carburetor jets. 

The automatic choke is also volatility sensitive. 
It is a temperature responsive device for adjusting 
the fuel-air ratio to the manifold temperature, for 
a given distillation curve. Insufficient volatility 
will result in a failure to start. Excessive volatility 
will result in over-rich mixture and consequent 
stalling. The operator can, of course, override the 
choke by use of a full open throttle, to restart the 
engine. 





4See SAE Quarterly Transactions, Vol. 3, October, 1949, pp. 557-570 
“Factors Affecting Octane-Number Requirements,” by H. J. Gibson 
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The combination of automatic choke, excessively 
olatile fuel, and icing conditions brings about a 
eculiar failure wherein the engine fails to idle prop- 
rly because of lean mixtures caused by the forma- 
ion of ice in the idle jets. Subsequently, the en- 
‘ine stalls with the manifold cold and the choke in 
he closed position. Any attempt to restart the en- 
xine with less than full throttle results in overflood- 
ng or excessively rich mixture, with the same gaso- 
line that caused the formation of ice and the lean 
mixture failure. 

The distillation curve has a pronounced effect on 
the distribution within the intake manifold of the 
different fuel fractions. These fractions can vary 
in octane number enough so that some cylinders in 
the engine are supplied with low octane number fuel 
and some with high octane number fuel. The net 
result is to reduce the rating of the fuel in that en- 
gine to that of the poorer fraction. 

Manifolds have been made of glass to permit the 
observation of the distribution of the mixture and 
of the liquid fuel. The uninitiated are always 
startled to see liquid fuel running along the upper 
walls and on the inside of bends in these manifolds. 
A heated area is usually provided in the intake 
manifold by means of a passage to the exhaust 
manifold to improve distribution by vaporizing this 
liquid fuel. 

The difference in the volatility of fuel fractions 
leads to a difference in response to the heat sup- 
plied at this hot spot and, therefore, influences their 
distribution. 

It is possible to develop a suitable automatic 
choke and manifold and carburetor combination for 
any reasonable commercial distillation curve. A 
given combination, however, will tolerate a rela- 
tively narrow range of volatility. As a result of the 
variation of environment, operating conditions, and 
type of fuel, manifold design and development con- 
tinues to be the most exacting job which faces the 
engine designer. 

I expect no startling or radical developments in 
the character of automotive engines. Poppet valves, 
crankshafts, and pistons will be with us until some- 
thing decidedly better comes along. The industry- 
wide trend to overhead-valve engines has already 
become apparent and will probably continue. This 
will ultimately provide an opportunity for tailoring 
fuels to fit engines better as the character of their 
requirement curves becomes more similar. 

Automatic transmissions will highlight the com- 
bustion chamber deposit problem because of their 
sensitivity to engine condition. They will also 
change the character of the octane requirement 
since they tend to increase the speed at which maxi- 
mum rquirement occurs. A bulk of passenger cars 
and most trucks will continue to use either conven- 
tional or overdrive transmissions so that the present 
type of requirement will remain. 

The commercial vehicle operator is becoming in- 
creasingly appreciative of the significance of octane 
numbers and compression ratio. Truck engine re- 
quirement will, therefore, tend to approach the 
upper levels of passenger car requirement. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. 9—As weight of deposits in an engine increase, both power and 
airflow decrease 
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Fig. 10—Deposit distribution and step recovery of power with deposit 
removal. These data represent a deposit build-up in 61 hr at 2000 
rpm, with 50% load, on commercial gasoline with 3.0 ml tetraethyl lead 
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Fig. 11—Effect of lubricating oil type on octane requirement 
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Fig. 1—The maximum permissible gaps for aircraft engine spark plugs under various 


operating conditions, charted here, were determined in a laboratory investigation 


four-step investigation and analysis has yielded 
A conclusions regarding the maximum spark-plug 
gap that can be tolerated in aircraft operations, 
shown in Fig. 1. 

Allowing spark-plug gaps to erode to larger di- 
mension holds substantial savings for airlines by re- 
ducing the number of plugs overhauled for a given 
period of flying time. But as sparking gap increases, 
voltage required to fire the gap also increases. This 
places higher electrical stresses on the ignition gen- 
erating and transmission system. 

Available space in magnetos and continuity of 
insulating material in the cable to the spark plug 
have permitted designs that withstand voltages 
higher than the spark plug can transmit. Dimen- 
sional limitations of the spark plug itself, coupled 
with the necessity for a connection to the cable, have 
limited the voltage that can be transmitted to the 
spark gap. 

Objective of this investigation was to find the 
maximum permissible spark-plug gap that can be 
fired by voltages transmitted through this critical 
region—the spark-plug barrel. 

Four steps in the investigation were: 

1. To find a way to simulate engine operating 
conditions in the laboratory which would correlate 
spark-plug bomb pressures with various conditions 
of engine power. 

2. To determine sparking voltages required to fire 
various gaps at different bomb pressures correspond- 
ing to various engine power configurations. 

3. To determine experimentally the breakdown 
voltage for various spark-plug barrel configurations 
and, if possible, to express this relationship analyti- 
cally. 

4. To construct a set of curves assembling the in- 
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formation of the first three steps into a directly 
usable form. 

To get the correlation between engine power and 
bomb pressure, a spark plug was placed in a bomb 
and wired in parallel with a plug in an engine. 
With a given engine power setting, the CO, pressure 
was gradually lowered until the first spark fired in 
the bomb. The CO, pressure was then lowered still 
further until the sparking was quite regular in the 
bomb and then raised until all sparks in the bomb 
were extinguished. The pressure at which the first 
spark occurred and the pressure at which the sparks 
were extinguished were recorded. 

A spark in the bomb was detected by means of a 
neon lamp in parallel with a 3000-ohm resistor, the 
combination being inserted in the ground path for 
the bomb. This method of detection was previously 
tried in the laboratory and proved satisfactory if 
the resistance was of a large enough value to elimi- 
nate interference from other plugs firing in the same 
vicinity. 

A window was placed in the bomb to permit a 





TABLE | 

RPM MAP Torque (bmep = 1.79) Mixture 
2100 34 81 Rich 
2100 34 81 Lean 
2270 36.5 93 Rich 
2270 36.5 93 Lean 
2500 45 110 Rich 
2500 45 110 Lean 
2590 48.5 118 Rich 
2680 50 Max. (126) Rich-Wet 
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visual check on the indicator when it was installed 
on the engine test stand. The check proved satis- 
factory; but the window could not be used through- 
out the test because of its proximity to the propeller. 

The engine used was a Pratt & Whitney R2800- 
CA18 equipped with water injection. The operating 
conditions used were held as closely as possible to 
those in Table I. 
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Lower power settings were tried. But the results 
were too erratic to use and not of enough importance 
to continue running. 

Matched sets of plugs with gaps ranging from 
0.010 to 0.045 in. were used for the test. The gaps 
for these pairs were eroded to the proper width and 
the two plugs fired in the same bomb and from the 
same source of voltage until they would fire alter- 
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nately through a range of air pressures from 0 to 
95 psi. 

Results of this part of the test are plotted in Fig. 2. 

Differences between the sparking characteristics 
of the engine charge and CO., and differences in 
temperature of the electrodes, make a detailed anal- 
ysis of the general curves difficult. Equivalent CO, 
pressures would, however, be expected to rise with 
bmep at an increasing rate because the rapidly in- 
creasing friction losses require a larger than propor- 
tionate charge. The upward concavity of the curves 
in Fig. 2 show this trend. 

In plotting the curves, averages of all readings 
were used. The large number of readings taken 
and the resultant smooth curve of averages serve to 
give assurance that the influence of experimental 
errors has been reduced to relative insignificance. 

However, because of the large departures of the 
individual readings from the averages, these depar- 
tures being attributable to inherent characteristics 
of the reciprocating engine more than to experi- 
mental errors, it was decided to use the highest 
average values plus the mean absolute departure 
from the averages as the spark-plug bomb pressures 
for determining maximum permissible gaps. Very 
few points actually lie above this curve. 

It is interesting to note that the equivalent bomb 
pressures are very little higher for lean mixtures 
than for rich mixtures, although a difference defi- 
nitely exists. 

The equipment used to accomplish the second step 
of obtaining curves of sparking voltage versus CO, 
bomb pressure for various spark plugs and gaps, con- 
sisted of a variable 60 cycle a-c supply connected to 
a spark plug in a CO, bomb. The bomb had a glass 
window to observe the spark. 

The spark plugs used were Bendix Type 7TKLS-2 
and Champion Type R37S-1. The R37S-1 gaps were 
eroded to desired dimensions by actual service in a 
P&W R-2000 engine. The 7KLS plug gaps were 
eroded to dimension by fast cycle sparking in the 
laboratory. 

The procedure used to conduct the test was to set 
a given pressure of CO, in the bomb and raise the 
voltage until it fired the gap in the plug continu- 
ously, or nearly continuously. The tests on the Ben- 
dix 7KLS-2 plugs were run at Northwest Airlines, 
Inc. in 1941, and the tests on the Champion R37S-1 
plugs were run at Northwest Airlines, Inc. in 1950. 

Results of the two tests are plotted in Fig. 3. 

Despite the very considerable differences in the 
construction of the two types of plugs, the voltages 
required to fire equal gaps are practically identical. 
Several other curves of Champion R37S-1 plugs were 
run at gaps between 0.025 and 0.035 in. and the 
curves fell almost exactly in their proper place as 
interpolated between these curves. It is quite diffi- 
cult to get an exact measurement of spark plug gap 
with errors not exceeding 0.001 in. 

Inspection of the curves of Fig. 3 seems to indicate 
that an error was made in measuring the gap desig- 
nated as 0.030 in. Probably a dimension of about 
0.029 in. existed. A fine wire plug was also tested in 
a similar manner, but a lesser degree of accuracy 
existed in determining the gap dimensions. Ninety 
percent of the points taken had less than 5% de- 
parture from these curves. These results lead to 
the conclusion that sparking voltages for a given 
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CO, pressure are primarily a function of gap dimen- 
sion, and that existing differences in spark plug elec- 
trode construction do not change it appreciably. 

The family of curves of Fig. 3 clearly show that 
the potential gradient required to produce spark- 
over increases as the gap spacing is reduced. 

The third step of comparing barrel breakdown 
voltage versus air density was accomplished with 
test equipment consisting of a voltage supply and 
current indicator, a vacuum pump and gage, and 
spark plugs with the electrodes cut away. A high 
air pressure was held in the bomb to make certain 
sparks were suppressed at the electrode end of the 
plug, even though the electrodes were removed. 

The procedure used was to set a given barrel pres- 
sure and raise the voltage until the neon lamp 
flashed at intervals of less than 5 sec. This pro- 
cedure was checked by looking into the interior of 
glass insulated barrels to make sure that a flash of 
the neon lamp did indicate a flash-over in the bar- 
rel. Barrel pressure readings were taken in inches 
of mercury and the air density ratios were computed 
by dividing the absolute pressures obtained by the 
standard absolute air pressure. 

The temperature throughout the test was not con- 
trolled, but room temperature did not vary appre- 
ciably during the tests. Cable and insulators were 
changed with the same spark plugs to get a compari- 
son of 5-mm and 7-mm cable and of different type 
insulators. 

Equivalent altitudes with a constant barrel tem- 
perature were calculated by the following equation: 


, me 


d= 1 
ie ) 


where: 5= Air density ratio at altitude in question. 
P =Standard air pressure at altitude in ques- 
tion in inches of hg. 


P,=Standard air pressure (29.92 in. Hg) at 
sea level. 


T = Temperature existing in spark-plug bar- 
rel in degrees K. 


T, = Standard air temperature (15 C or 288 K) 
at sea level. 


For a constant barrel temperature of 100C 


288P 


6 100€ = 373 29.92 


= 0.0258P (2) 


Results of this test are plotted in Fig. 4. 

The final results of the step of applying the infor- 
mation previously obtained to the actual determina- 
tion of the maximum permissible spark plug gap are 
presented in the family of curves appearing in Fig. 1. 

To develop this family of curves, a given altitude 
and barrel temperature were chosen and the break- 
down voltage corresponding to the air density de- 
termined by them was taken from Fig. 4. Applying 
this breakdown voltage to Fig. 3, maximum permis- 
sible spark gaps for various bomb pressures were de- 
termined. These bomb pressures were then con- 
verted to bmep by Fig. 2 and the results plotted. 

This procedure was repeated for various altitudes 
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and barrel temperatures. Since exact temperatures 
existing in spark plug barrels were not known, 
curves for 100 C and 150 C were plotted. 

Interpolation can be employed to ascertain the 
maximum permissible gap for spark plugs having 
barrels operating at intermediate temperatures. If 
necessary, additional curves can be plotted using 
the procedure described. 

If supercharged harnesses are employed, the alti- 
tude curve to be applied would be the one having a 


standard atmospheric pressure equal to the actual 
pressure existing in the spark plug barrel. 

The inflection of these curves, from concavity up- 
wards to concavity downwards as bmep is reduced, 
is attributable to the diminishing slope of the curve 
of Fig. 2 in the corresponding region of bmep. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Nations Airlift Studied 


ILITARY AIRLIFT is now regarded in this coun- 
try as a must and accorded five basic missions: 


Transport of personnel 

Transport of heavy equipment in emergencies 
Transport of packaged cargo 

Evacuation of wounded 

Aerial resupply 


or ooo 


The huge new transports designed specially for 
heavy-duty military use can do all five jobs and do 
them well. But in time of war, their numbers must 
be supplemented by the fleets of a healthy com- 
mercial air cargo industry, able to serve both mili- 
tary and nonmilitary shippers. And one way to 
keep the commercial air cargo industry healthy is 
to cut terminal handling costs by using mechanized 
equipment. 

This was the picture that developed at the second 
annual Air Cargo Day, November 28, again spon- 
sored jointly by the ASME Aviation and Materials 
Handling Divisions, the Institute of the Aeronauti- 
cal Sciences, and the SAE as part of the Annual 
Meeting of the ASME. General Chairman Robert 
B. Lee and his helpers assembled a program of seven 
speakers. George Hayes secured exhibits of air- 
planes, helicopters, and cargo-handling equipment 
for an Air Cargo Display. Nearly 300 attended the 
afternoon-and-evening event. 

Civilian air-cargo operators, airplane manufac- 
turers, and materials-handling experts far outnum- 
bered the U. S. Air Force, Navy, anda Army officers 
and Canadian military men present. But during 
the sessions, tabloids headlined “NEW WAR” ap- 
peared on the newstands outside New York’s Hotel 
Statler. Inside, Air Cargo Day participants fas- 
tened their attention on military air-cargo needs. 

Airlift was absolutely essential to the first five 
months of the Korean struggle, an observer of the 
fighting there explained, because rail, highway, and 
water transportation possibilities were almost nil. 
United Nations bombers devastated the Pyongyang 
railroad yards, heart of the small Korean rail sys- 
tem, early in the campaign. Korean roads are few 
and inadequate. And the two harbors the Navy 
had counted on for landing supplies turned out to 
be shallow, strewn with mines at their entrances, 
and subject to very rough seas. Korean airfields 
leave much to be desired, but at least United Na- 
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tions air transport activities were little hampered 
by enemy air power. So airlift was used to move 
men and materials to a greater extent than ever 
before. 

The Military Air Transport Service flew troops 
from Tacoma to Tokyo in 35 hr and on to Korea in 
a total of less than 5 days. MATS also airlifted 
into Korea in C-119’s such items as a 600-ton perma- 
nent-installation bridge, a 400-ton pontoon bridge, 
an asphalt paving unit, and a crash truck, besides 
thousands of tons of more routine cargo in C-119’s 
and other aircraft. 

On their return trips, MATS airplanes brought 
out the wounded. Air evacuation was credited with 
helping tc cut the mortality among the wounded 
from the 4% rate prevailing during World War II to 
1%. Through air evacuation, wounded men get 
better medical care sooner—and the knowledge that 
they will get it quickly is a strong psychological 
factor in recovery. 

Although MATS C-119 Fairchild Packets flew al- 
most directly from factory to front lines, they drew 
praise for their lack of service troubles. Only diffi- 
culties so far have been with runaway propellers 
and a general scarcity of spare parts and mainte- 
nance personnel. 

Out of the C-119 has grown the XC-120 Fairchild 
pack-carrier airplane. An Air Materiel Command 
spokesman explained that this design has been built 
primarily to study the pack principle. The idea is 
that the expensive power unit can detach the rela- 
tively inexpensive cargo unit, pick up another 
loaded cargo unit, and be off without waiting for 
unloading. Ultimately, it may even be possible to 
design the cargo unit for over-the-road haulage by 
truck-tractors, it was suggested. 

The principle was exemplified also in the new 
Piasecki pod-lifting helicopter shown in sketches 
forming part of the Air Cargo Display. 

A proponent of the C-124 Douglas Globemaster 
countered with another proposition: Design the air- 
plane fuselage to accommodate pack capsules such 
as truck trailers and flat-car tanks. Then the air- 
plane need not be compromised aerodynamically 
nor the ground vehicle structurally. He showed 
that the C-124 is big encugh and strong enough to 
take a railroad tank car, although he doesn’t expect 
to see it practiced. A more likely load is three fully 
loaded 6 x 6 trucks. 
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The C-124 can operate at a gross weight of 194,500 
lb or better, he said, and can carry 50,000 lb of pay- 
load over an 850-mile radius. It can transport 200 
fully equipped paratroopers, or it can evacuate 127 
litter patients plus 25 attendants or ambulatory 
patients. It can load B-36 propellers, tail surfaces, 
and wing panels. Its 136 x 140-in. doors are large 
enough to admit without disassembly 94% of cur- 
rent-design military ground vehicles, even the larg- 
est earthmoving equipment and radar trailers. 

The C-124 incorporates so much loading equip- 
ment that loading and unloading requires special- 
ists, one of its designers warned. 

Two other new transports, the Boeing C-97 
Stratofreighter and the DC-6A Douglas Liftmaster, 
were discussed. 

Veterans of World War II flights in bucket seats 

rejoiced that for personnel-transport duty the C-97 
provides new-type canvas seats, said to be much 
more comfortable. The C-97 represents a com- 
promise in the old argument of truck-bed-level door 
sills for ease of loading packaged cargo versus 
higher door sills for better structural efficiency. 
About 30% of the cargo volume can be loaded 
through doors with sills 4 ft above ground level. 
Doors to the remainder of the cargo volume are 9 
ft above ground level. Penalty for the low-door 
design was estimated as about a 114-3% loss in 
payload. 
The C-97 was designed to take heavy equipment, 
too. The flooring is strong enough to take concen- 
trated loads of 8 tons in some areas. Four Red 
Cross ambulances have been transported, then dis- 
charged in as little as 24% min under their own 
power. 

It takes only a few hours to stow the sturdy tie- 
down fittings used for heavy-equipment cargos and 
set up litter fittings for evacuating wounded. Pro- 
vision is made for electric blankets, and pressuriza- 
tion adds to patients’ comfort and safety. 

Claims were made that as an aerial resupply air- 
plane, the C-97 can drop 25,500 lb of specially pack- 
aged cargo in a 150 2500 ft area in 12 sec—all at 
the push of one release button. The packages are 
suspended from 17 hooks riding an overhead rail. 
Tie-down attachments steady the burden of each 
hook. When the release button is pushed, the tie- 
down fittings disengage and a pulley arrangement 
draws the hooks to the opened exit at the rear of 
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the airplane where they detach their loads. Air- 
plane balance is maintained automatically during 
the dumping operation. Pilots were quoted as say- 
ing that they notice no change in balance as the 
cargo leaves. 

The restricted landing area of the dropped cargo 
is expected to make recovery surer. With World 
War II methods of aerial resupply, sometimes only 
10% of the dropped cargo was useful to ground 
forces, it was recalled. 

Big advantage seen to the DC-6A Douglas Lift- 
master is that it could very quickly be put into 
large-scale production. Tooling and experience ac- 
quired during production of the DC-6 passenger 
transport can be applied to much of the DC-6A. 
Enough DC-6A orders have been received to de- 
velop mass-production techniques for those items 
not common to passenger aircraft. Each DC-6A 
represents an airlift potential equal to two C-54’s, 
according to one estimate. 

Commercial and military operators agreed that 
their equipment should be interchangeable—that is, 
that there should be similarity in both design and 
operating procedures wherever possible. Both gen- 
eralized that they need safety. low-operating-cost, 
big doors, strong floors, and pressurization for the 
crew. 

Military experts stressed that cargo must be 
fastened so securely that it won’t drive forward to 
crush crew and passengers in any survivable crash. 
Tie-down fittings should be distributed liberally 
about the cargo area, but each should be strong 
enough so that only a few are required to secure 
the heaviest cargo unit. This saves handling time 
and avoids progressive failures. Asa further safety 
measure, one officer asked for stronger nose frames 
to protect crews in case of crashes. 

Both military and commercial operators indicated 
that they will be content with reciprocating engines 
for the foreseeable future, although airplane manu- 
facturers talked of the performance gains possible 
with use of turbine powerplants. When it came to 
turbines, one military man expressed preference for 
turboprops because reversible-pitch propellers can 
cut requirements for landing-run length. The field 
is never big enough in emergency operations, he 
remarked. 

Although the military men seemed to prefer big 

Continued on Page 47 
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WITHOUT its detachable fuselage, the Fairchild XC-120 


is like a truck-tractor without a trailer, and 


TRUCK—TRAILERS 











New Use of Old Idea 
Detaching the load-carrying element from the prime-moving element goes back to man’s use of horses or oxen to pull 


a wagon. Functional farm implements for tilling, sowing, and harvesting are all detachable 





from the farm tractor. This method of achieving flexibility and economy also is exemplified by the barge, which transports trains 


of loaded freight cars, and its prime mover, the tug. 


detachable from the locomotive? 





shoulders much of this country’s transportation load. 


The detachable fuselage is nothing more than an extension of the same 


principle, proved feasible on the ground and on water, to vehicles of the air. > 
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WITH its cargo pod attached, the “Pack Plane” is winging toward its destination, where it can discharge both load and fuselage 
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HE load-detachability principle achieved in Fair- 
child’s XC-120—an airplane with detachable 

fuselage—opens new vistas to both civil and mili- 
tary air transport. But this aircraft brought new 
design challenges, such as the four-wheel landing 
gear and hoisting and securing the load-carrying 
pack to the carrier. 

In the commercial direction, load detachability 
probably will find its greatest field in bulk moving of 
goods or materials with the pack, like tractor-trail- 
ers. It will serve not only as the containing element 
for loading and unloading in transit, but also for 
temporary storage at terminals. 

This will reduce the number of warehouse instal- 
lations required at terminals, ease congestion in air- 
craft parking facilities at airports, and eliminate 
tie-up of the prime mover which is required only 
for transit purposes. 

The pack may be made adaptable for long-dis- 
tance transport by air carrier and for transit to 
local destination by tractor-trailer. This could be 


FEBRUARY, 1951 


P IPE r . A Cor 


@ rete Phase in the Development of the Load Detachabiilty 
ple in Aircraft,’’ was presented at SAE Metropolitan Section, New 
Nov. 2 


done with a standardized trailer chassis made spe- 
cifically to accommodate the pack. For more spe- 
cialized purposes, the pack may be designed to have 
its own means of roadability and mobility for local 
surface operation. 

The detachable fuselage also can perform the 
military equivalent of commercial functions. It can 
encompass a broad range of tactical utility too. 
This goes beyond the mere transportation of troops, 
heavy military vehicles, armament, ammunition en- 
gines, spare parts, and even light tanks with stand- 
ardized cargo packs. 

Specialized packs, with or without built-in road- 
ability, can be provided as part of the detachable 
transport system. Such specialized pack units may 
be pre-equipped as advance field headquarters, 
emergency field hospitals, field intelligence centers, 
machine shops, advance testing laboratories, 
weather stations, radio stations, mobile housing, and 
soon. See Fig. 1. Special fuel or oil-carrying tank 
packs also may be used for emergencies. 
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Fig. 1—The detachable fuselage has lots of potential in military opera- 

tions. Pack units may be designed as emergency field hospitals, ma- 

chine shops, and other portable self-contained installations, readily 

delivered to desired location by aircraft and just as quickly removed 
when necessary 
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Another interesting military application is drop- 
ping entire loaded packs while in flight for assault 
purposes. Not insurmountable are technical prob- 
lems of maintaining stability and level altitude of 
the pack during descent, in controlled deceleration 
near the ground, and shock absorption upon ground 
contact. 

Skidding assault packs onto prepared fields, with 
the carrier continuing in flight after detachment, 
has been seriously mentioned. Jettisoning troop- 
loaded assault water-planing packs from just above 
water, headed toward beach-heads under attack, 
also may be less fantastic than at first blush. 

Whatever the military applications, the packs can 
be made of nonstrategic materials, produced rela- 
tively cheaply, and are highly adaptable to volume 
production. They could be considered expendable. 
In case of successful enemy attack on one of our 
advanced bases, this becomes a significant feature. 
It is better that cargo-carrying equipment, parked 
or being loaded and unloaded there at the time, con- 
sist mostly of expendable cargo packs than of inex- 
pendable whole airplanes. Extensive use of detach- 
able packs also would relieve crowded facilities of 
such airheads. 

The carrier may be used without packs for car- 
rying exceptional items such as poles or beams. 
Cradles or racks attached to standard carrier at- 
tachment points could be used in place of packs. 


New Design Problems 


The Fairchild XC-120 is proof positive that the 
challenge of a detachable fuselage airplane can be 
met. The experimental “workhouse” design con- 
sists of a C-119 center wing with minor modifica- 
tion, to which a crew nacelle is attached. Engines 
and booms remained the same distance from the 
centerline, but the engines were moved forward 4 ft. 
Many C-119B components were used unchanged for 
design and manufacturing economy. But this 
penalized design and load-carrying efficiencies 
somewhat. See Table 1 for some of the airplane’s 
general specifications. 

The four-wheel landing gear and the fittings for 
locking pack of airplane posed unique problems. 

Final landing gear designed consisted of C-119 
main gears and a new nose wheel gear supported by 
steel tube structures forward of each firewall. It 
was possible to get short wheelbase of about 15, ft. 
But this called for a thorough study of airplane 
dynamics during landing to find wheel and shock 
strut reactions. The main wheels were located as 
close as practicable to the airplane’s center of grav- 
ity. Minimum propeller plane clearance determined 
nose wheel location. 

The structure supporting the nose wheel became 
a serious problem because of its somewhat canti- 
lever type suspension. A steel tube structure at- 
tached to the engine mount minimized deflections. 
The nose wheel is the levered suspension type with 
castering wheels and hydraulic shock absorbers. 

The quadricycle gear offers an unusual steering 
problem. The inner nose wheel turns at a greater 
angle than the outer one. Mechanical interconnect 
between the nose wheels proved impractical, so we 
turned to hydraulic steering. But early ground tests 
showed the airplane’s ground handling to be excel- 
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Fig. 2—The pack is locked to the crew nacelle of the Fairchild XC-120 


by a ball and orange-peel type joint. 
top of pack, and the jaws, at right, to bottom of carrier structure. 
are four such fittings 


lent without a steering system, so that it is not now 
used. 

The fittings problem was unusual because of the 
many variables involved. The locks had to be posi- 
tive, self-locking when the pack was hoisted into 
place, and easily disengaged; all four fittings had to 
be released simultaneously; provisions had to be 
made for manufacturing misalignment and misloca- 
tion due to unequal hoisting. A ball and orange- 
peel type joint, Fig. 2, provides the flexibility, load- 
carrying capacity, and easy release. 

There is a 2-in. gap between pack and crew na- 
celle when the two are attached—the permissible 





Table 1—General Specifications of the Fairchild XC-120 


Normal Gross Weight 
High Speed—Pack Off 
High Speed—Pack On 
Wing Area 


64,000 lb 
above 250 mph 
above 230 mph 


1447 sq ft 
Span 109 ft 
Length 83 ft 
Height 24 ft 10 in. 
Engines—2 Pratt & Whitney R-4360-20 
Rated at Take-off 3250 hp 
Normal Crew 5 
Pack Dimensions 
Overall Length 56 ft 
Length of Cargo Space 37 ft 
Width of Cargo Space at Floor Level 9 ft 2 in. 
Height of Cargo Space 8 ft 
Volume 2700 cu ft 
Floor Area 353 sq ft 
Design Capacity of Cargo Hold 20,000 lb 
Clearance from Ground to Bottom of Crew 
Nacelle—Pack Off 12 ft 6 in. 
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Vv AFT LOCK ETTING 


| 7 VIEW LOOKING UP From CARGO POD 


The ball, at left, is attached to ad 


There 


minimum for misalignment and deflection in flight. 
Both the crew nacelle underside and pack top are 
flat surfaces. The ball portions of the four lock 
fittings are attached to the structural members on 
the pack top. The jaws and release mechanism of 
the lock fittings are located on the bottom of the 
carrier structure. 

Cables interconnect all four fittings, with chains 
over the sprockets at each fitting. A lock control 
lever, convenient to the crew-chief’s station, oper- 
ates the cable. This control lever has three posi- 
tively held positions: locked, armed, and release. 

Moving the lever into “release” position simul- 
taneously releases all four lock fittings. To pre- 
pare the lock fitting jaws for re-engagement of the 
balls, the lever must be moved into “armed”’ position. 

Four individual cable and drum hoists lift the 
pack in place. The hoists are positioned at the 
same fore and aft stations as the lock fittings so as 
to use the same heavy structural members for sup- 
porting the hoists and locks. Hoists are designed 
for hoisting an overall cargo and pack weight of 
25,000 lb. The auxiliary powerplant and its genera- 
tor provide current for hoisting. Fig. 3 shows the 
hoist arrangement. 

A portable master switch box controls lifting or 
lowering of the pack. This control box has four in- 
dividual. push-button type switches to operate each 
hoist. One master switch controls the up or down 
operation. All four hoists may be simultaneously 
operated with the master hoist switch. 

The master switch box is energized only after all 
four hoisting cables are attached to their respective 
hooks on the pack and at least 500 lb tension is put 
on each cable. This safety feature prevents inad- 
vertent hoisting of the pack with one or more cables 
not properly attached to the hooks. 

The cables may b2 lowered or raised by ind‘vidual 


4) 

















| 








switches near the hoisting hooks on the pack. A 
bypass switch on the flight deck, near the lock con- 
trol lever, permits operation of the hoists when a 
pack is not used so that equipment other than the 
pack may be hoisted. 

One crew man will be able to raise or lower the 
fully loaded pack, since 35 ft of cable are provided 
with the portable switch box. 

The pack, the cargo-carrying part of the airplane, 
is a self-contained movable unit. Large clam shell 
doors at the front and back permit loading to full 
width of the pack, over 9 ft. The flooring and its 
supporting structure is designed and equipped to 
accommodate heavy military equipment, such as 
light tanks, armored cars, and guns. 

The clear height of 7 ft 8 in. and width of 9 ft 2 in. 
provide ample space for bulky cargo. Tie-down fit- 
tings accommodate troop seat supports, litter stan- 
chions, engine cradle ties, and other heavy equip- 
ment requiring high-strength fittings. A fitting 
near the front end of the cargo floor permits attach- 
ment of a block and tackle to move heavy and bulky 
cargo along the floor. Skid strips prevent damage 
to flooring from heavy boxes sliding on the floor. 

There are two loading ramps so that vehicles can 
be run into the cargo compartment. These ramps 
may be attached to either the front or back openings 
of the pack. They may be adjusted to accommodate 
the tread width of various vehicles. 

A hatch in the roof of the pack and another in 
the floor of the crew nacelle, aligned with each other, 
permit normal entrance and exit with the pack at- 
tached. 

Ground mobility of the pack introduced a new 
type problem. The pack, basically an aircraft struc- 
ture designed for flight loads, did not readily adapt 
itself to ground loads. 


CABLE TENSION @ £040 
LiMiy SWITCHES 


WAC ELLE 


OPERATORS CONTROL PANEL 
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To use the maximum number of C-119 parts in the 
one XC-120 airplane, it was decided to limit utility 
of the first pack. Towing speed was limited to 5 
mph and the terrain to relatively smooth runways 
and ramps. 

Future packs can be designed for high-speed 
hauling on main or secondary highways. Size of 
these packs may be limited by highway require- 
ments. 

By restricting pack utility, requirements of ground 
handling gear also were simplified. Four easily de- 
tachable, dual-wheel gears are provided for ground 
handling. 

Service and maintenance provisions also presented 
a tough problem. Fact that bottom of the crew 
nacelle was 12 ft above the ground made use of 
movable stands mandatory at major bases. 

Sometimes airplanes must be serviced at remote 
bases not equipped with movable stands. The col- 
lapsible service ladder, always carried in the crew 
nacelle, may be used for servicing certain parts of 
the airplane. 

The XC-120 is an experiment or exploration, not 
intended as a solution to practical problems, but 
only as a tool to find the real problems of the load 
detachability principle. 

This is the first major step in separating the 
cargo container from the carrier in aircraft. We 
hope this development will initiate a new trend in 
cargo hauling by air. Information obtained from 
testing this airplane is expected to accelerate further 
development of the basic air trailer concept. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Fig. 3—Location of equip- 
ment for hoisting pack into 
position so that it may be 
attached to carrier structure 
of the Fairchild XC-120. 





se One man can raise or 


NN lower the fully loaded pack 
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ICE-PROOFING 
The J-47 TURBOJET 


HE J-47 gas turbine gets complete anti-icing pro- 

tection from a system consisting of a retractable 
screen and air-heated inlet guide vanes, island fair- 
ings and struts, and accessory nose cowl. See Fig. 1. 
This anti-icing system has transformed the turbojet 
from a “fair weather” to an ‘all weather” engine, 
as shown by both ground and flight tests. 

The air inlet screen is the part most susceptible 
to icing because of its high collection efficiency. 
Protecting the screen or eliminating it as a potential 
icing hazard probably is the toughest problem to 


~ FORWARD 
FRAME STRUT. 
re 


INLET 
ISLAND GUIDE VANE 


= FAIRING 





Fig. 1—Anti-icing protection was provided for the air intake com- 
ponents of the J-47 turbojet engine shown 
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solve. Simplest method of preventing ice collection 
would be to eliminate the screen altogether. But 
possibility of damage from foreign particles getting 
into the compressor prevents that. 

Most acceptable method at present is to make the 
screen retractable. As shown in Fig. 2, it can be re- 
moved out of the air stream during icing conditions. 

The retractable screen consists of eight sections, 
each hinged on the air guide and electrically actu- 
ated by a system of flexible drives and screw jacks. 
For engine checkout and taxiing, the screen is closed 
and only retracted when airborne. If icing condi- 
tions prevail on the ground, the screen must be re- 
tracted before starting the engine. 

Big problem with this system is safe removal of 
foreign particles on the screen before retracting it. 
Foreign particles collected may be held in position 
during retraction by the aerodynamic wind load. 
If such is the case, relief doors in the air inlet may 
be satisfactory. But accommodating increased inlet 
diameter for the screen in retracted position and the 
dump doors may be difficult on some installations. 

Compressor inlet guide vanes (first row of station- 
ary blades) collected a lot of ice in tests on an un- 
protected engine. Fig. 3 shows this situation after 
a moderate icing run. 

Anti-icing the inlet guide vanes proved to be a 
simpler problem than originally anticipated. Be- 
ginning with design of the J-35 engine, hot air has 
been carried forward to the compressor front end, 
as shown in Fig. 4, to counterbalance a thrust load 
on the antifriction bearings. 

This counterbalance air flow was used as a heat 
source for anti-icing the hollow inlet guide vanes. 
Passing the hot air for the counterbalance piston 
through hollow guide vanes first gave anti-icing 
protection at no additional cost in performance. 

The manifold for the hot air is designed as an 
integral part of the hollow inlet guide vane assem- 
bly. Solid inserts for inlet guide vanes were found 
most efficient from a heat transfer standpoint. 

Ice forming on the guide vanes under severe icing 
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Fig. 2—The air inlet screen can be retracted out of the air stream 
during icing conditions 





Fig. 3—Note how the unprotected compressor inlet guide vanes iced up 


during a moderate icing run. Half of the blades were protected and 
were not bridged with ice 
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conditions at idle would start at the trailing edge: 
and work forward on the concave surface of th: 
vane. Then it would form on the leading ede: 
During most icing tests, the guide vanes would b 
free of ice, except for traces on the trailing edge at 
low speeds. 


This portion of the vane is the hardest to protect 
because of the large surface available for convectio. 
of heat away and the small cross-sectional area fo1 
conduction of heat to this region. But slight ics 
formation on the trailing edge of the inlet guide 
vanes is no problem since it does not form when 
aerodynamic considerations are important. 


The first stages of rotor and stator blades need 
not be protected, as originally believed. Ice col- 
lects on the first stage rotor and compressor blades 
and, in some cases, as far back as the third stage 
This happens at power conditions close to idle. Ice 
undoubtedly somewhat affects performance, but 
never to the extent of choking off the airflow. 


Short duration acceleration to high power imme- 
diately clears the rotor blades of this ice. These 
blades run entirely free or with negligible ice coat- 
ing from about 50% speed and above. Protecting 
these blades, if found necessary after more exten- 
Sive flight testing, will be a more difficult job. 

Island fairings housing the service lines to the 
accessory section, and struts, supporting the com- 
pressor forward frame, have an air foil shape. 
They collect ice like aircraft wings. Ice formations 
on these parts do not affect performance. But they 
cannot be tolerated because of the potential hazard 
from ice chunks breaking loose from them and pass- 
ing through the compressor. 

These parts are anti-iced by hot air, much like 
the heated wing, with about 20% of the chord 
heated. The relatively small amount of hot air is 
supplied from the manifold loading to the guide 
vane assembly. “Run back” from struts and vanes 
has occurred, but not at high engine speeds (60% 
and above). Below this speed range, the accumu- 
lation has not affected engine performance. 

The amount of hot air needed to anti-ice the for- 
ward frame struts and island fairings is very low. 
Thus the performance loss is negligible. 

The hot-air method has proved the most econom- 
ical for the accessory section nose cowl. Cowl pro- 
tection must be carried back beyond the point of 
maximum diameter to prevent large ice formations 
from ‘“‘run back.” See Fig. 5. The nose of the cowl 
in which the cooling air tube is located was found 
to be one of the most difficult parts to keep ice-free. 

On many tests of early designs, ice completely 
blocked the entrance, cutting off cooling air to the 
starter generator. Getting heat to the tip of the 
lip is very important. When the entrance lip of this 
duct was satisfactorily protected, it was found that 
dangerous amounts of ice started to form farther 
downstream at the offset bend to the starter-gen- 
erator. 

For maximum protection, this tube should be 
heated along its full length, or at least in the bend 
as well as the entrance lip. 

Our tests also showed that the inlet duct, hose 
cowl, and all other components should be very 
smooth, with gentle bends and no sharp protrud- 
ances, for icing as well as aerodynamic reasons. 
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nder certain icing conditions, the flush screws 
,olding surface thermocouples and the bolt heads 

n the side of the duct collected dangerously large 
hunks of ice. 

The complete anti-icing system was tested over a 
vide range of operating conditions at the Mt. Wash- 
igton! facilities. These ground test results proved 
he system to be satisfactory, as shown in the panel 
mn pp. 46 and 47. 

Final proof, as for all aircraft equipment, is flight 
esting under natural conditions. A B-29 flying test 
yed, on which the J-47 equipped with anti-icing 
system was installed, made extensive flights through 

the Mid West and Pacific Coast regions. It ran into 
cing conditions on five of these flights. 

Table 1 lists the severest meteorological condi- 
tions met during flight. After 18 min. in this icing 
condition, no ice formed on the protected inlet com- 
ponents and engine performance was unaffected. 
The inlet guide vanes, island fairings, and struts 
were free of ice. 

Ice did build up on the No. 2 island fairing due 
to the malfunctioning of an experimental electrical 
heating element. Ice also formed on the two in- 
strumentation tubes. The generator cooling air 
duct was closed off to about one-half its original 
diameter. This was due to incomplete coverage 
with electrical heating pads. 

After 56 min in the icing weather, the ice forma- 
tion was the same as at 18 min and engine perform- 
ance was still unaffected. 

These tests were conducted during the late winter 
and early spring of 1949 with the original experi- 
mental anti-icing equipment. Continued develop- 
ment has improved the performance and durability 
of this equipment. 


Ice Entering Compressor 


From these tests we also built up considerable ex- 
perience with pieces of ice entering the engine inlet 
under flight conditions. This is a far from desirable 
condition and the cause of much concern. 

During flight tests, much ice went into the com- 
pressor. No damage was visible after the last flight 
and the engine operated satisfactorily for the re- 
maining 30 hr before it was replaced at the end of 
the program. 

Some of the ice originated from a strut ahead of 
the engine. This strut had a '%4-in. chord and the 
ice on it extended 3 in. forward of the leading edge 


1For a description of the Mt. Washington test facilities, see SAE 
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Journal, January, 1951, pp. 25-28: “Turbine Anti-lcing Tested Atop Mt. 





Fig. 4—Hot air introduced at the air inlet gives anti-icing protection to 
the inlet guide vanes, island fairings, and struts 





Fig. 5—Ice accretion forms on the unprotected portion of bullet-nose 
cowl 


and mushroomed to about 1% in. wide. The strut 
was vibrating so that the ice broke off periodically. 

The ice was seen to go into the compressor about 
20 times in one flight. The larger pieces were esti- 
mated to be 3 in. long, 2 in. wide, and % in. thick 
on one end to about % in. on the opposite side. 

On another flight, when the accessory section 
nose cowl heaters were turned back on, the ice— 





Washington,” by P. M. Bartlett and T. A. Dickey. which had accumulated—broke loose and went into 
Table 1—Atmospheric Conditions During Flight 
Liquid Indicated ‘ 
, Droplet ‘ Elapsed Engine 
Ambient Water Size Altitude Air Time in Speed 
Temperature Content tofesene’ Speed ice Min ree 
(g per m*) (mph) . P 
7F 0.48 10.8 8500 185 18 7200 
TF 0.54 9.2 8600 195 29 6000 
TF 0.48 29.0 9200 195 49 6000 
3F — — 8900 200 56 — 
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the compressor. This ice broke loose in sheets 
about 3% to '% in. thick and the side dimensions of 
the larger pieces were estimated to be 6~ 5 in. 

Ice built up about 14 in. wide and 3 in. long on 
the instrumention tubes in the compressor inlet. 
This ice periodically broke off and went through the 
engine. A ball of ice about 1% in. in diameter 
would build up around the bent portion of the im- 
pact tubes and these pieces of ice also went through 
the engine. 

Type and size of ice that can successfully pass 
through an engine is a controversial subject. 





Large ice chunks—many larger than those men 
tioned—passed through the engine on Mt. Washing 
ton without harm. The largest of the pieces enter 
ing the engine is estimated to have been 41% «6x: 
in. Even much larger pieces hitting the inlet guid: 
vanes and shattering made no dents and did n 
damage. 

But on one occasion during each winter seaso1 
compressor blades were damaged. It was felt that 
foreign ice pieces, from some place ahead of the 
engine, caused this damage. As a precaution, the 
parts were changed before continuing the tests 


Ground Test Results 


Low Engine Speed: 


The low engine speed range is the most critical for 
thermal anti-icing systems of the type used on this engine. 
The engine's anti-icing ability depends on heat transfer 
from the compressor discharge bleed air, which at low en- 
gine speeds is low in pressure and temperature. The J-47's 
performance in this critical region is good. As shown 
above, only slight traces of ice accumulated during 12 min 
operation at idle speed (37% or 3000 rpm) under medium 
liquid water contents. 
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Low Ambient Temperature: 


As a further check of idle speed operation, low ambient 
temperature conditions were investigated. A test run was 
made at —18 F ambient temperature. The result, as shown, 
was negligible icing of the inlet to the engine. Island 
fairings were completely ice free. A thin coating covered 
the inlet guide vanes and several struts. Some ice built up 
on the leading edges of the first stage stator blade, but 
none of the passages between blades was obstructed to 
any degree. 
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3ut if this had happened in flight, it would not 
iave caused loss of the aircraft. 

Experience gained in regard to ice entering the 
iircraft showed that for greatest safety, all aircraft 
omponents ahead of the compressor inlet require 
inti-icing protection. At no time should the ice be 
illowed to form to any dangerous degree before 
urning on the anti-icing system. 

(Paper on which this abridgment is based is 
ivailable in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers.) 


at Mt. Washington 





Cruise Power: 


No ice formed on protected portions of the engine at 


high power conditions. The photo above, taken at cruising 
rpm under heavier-than-average liquid water content, 
showed very little ice build-up. 


ri) 
git 





Normal Power: 


The high power setting, on the same run as above, shows 


an equally clean inlet. This photograph is about the same 
as the one above, except all ice traces are gone, even from 
leading edge of first stage stator blades. 
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Air Cargo Day 


Continued from Page 37 








fuselages to maximum speed, one civilian reminded 
them that even with a large load accomplishing a 
mission requires getting there and back without 
getting caught. 

The commercial attitude was that the larger the 
airplane, the more time required to load it, and the 
Slower the service rendered to the shipper. The 
bulk of commercial air cargo will always be small 
express shipments which must be moved on high- 
frequency flights, meaning probably passenger 
flights. Where volume justifies all-cargo flights, 
the key to low direct operating cost is high ton- 
mileage per gallon or per pilot hour, which the ex- 
perts interpreted as high airplane speed. One of 
them suggested that, since all-cargo flights need not 
consider passenger safety and since safety and 
speed may be assumed to vary inversely, the fastest 
aircraft should be used for cargo. 

Eager as commercial operators were to find ways 
to reduce direct operating cost of flying cargos, they 
were more eager to cut terminal costs. Their ex- 
pressed goal is to get terminal costs down to half 
flight costs and to cut the overall cost to 10¢ per 
ton-mile. 

Many felt that the best approach is mechaniza- 
tion, at least for large-volume operations. One type 
of mechanization that interested them was an air- 
plane-parking device, exhibited in small-scale model 
form in the Air Cargo Display. This device includes 
two ground-level conveyor strips which extend out 
from the terminal a distance of 50 ft or more. The 
pilot of an incoming plane positions the main land- 
ing wheels on one strip and the nose or tail wheel 
on the other. Then the airplane is drawn to the 
terminal on the conveyor strips. Object is to save 
maneuvering time and get the aircraft closer to the 
terminal. The Whiting Corporation was reported 
to be installing such a system at Avianca’s new 
Barranquilla cargo terminal in Colombia, South 
America. 

The other type of mechanized cargo-handling 
equipment for terminals considered at the meeting 
was tows for dollies. Moving chains sunk below 
floor level were favored over overhead types because 
they offer no overhead obstruction and they accept 
dollies shoved to them from any direction. Pro- 
ponents of the mechanized tows knew of no such 
installations in air terminalis, but they reported 
benefits realized in trucking and warehousing in- 
dustries: The work is lightened, and the entire 
handling operation is speeded up by the pacing 
effect of the continuous tows. 

Labor’s opposition to this and other types of ma- 
terials-handling equipment was reported to have 
died down, making it one more aid to a financially 
healthy air cargo industry, able to function as the 
backbone of the national airlift. 
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AE’s aeronautical standardization program, at- 
tuned to military needs since before Pearl Har- 

bor, is making a significant contribution to today’s 
rearmament program. Every military combat and 
transport plane flying today, and even those still on 
the board, incorporates materials or parts specified 
in SAE Aeronautical Standards and Aeronautical 
Material Specifications. 

Table 1, showing the number of specifications cur- 
rently in use and the number distributed during the 
past year to the aeronautics industry, gives some in- 
dication of the active role these standards play in 
today’s aircraft production. 

The 28 committees under the SAE Aeronautics 
Committee are fulfilling requests from the military 
directly as well as indirectly by work with industry 
on standards for military materiel. This committee 
framework is geared for any accelerated demands 
the Air Force or Navy Bureau of Aeronautics may 
make in an emergency. The committees operate 
under the five divisions shown at left—Aircraft En- 
gine, Aircraft Propeller, Aeronautical Material Speci- 
fications, Special Aircraft Projects, and Aircraft Ac- 
cessories and Equipment. 

Considerable impact on military aircraft engineer- 
ing has been made by the SAE Engine and Propeller 
Utility Parts Committee, E-25. It has recommended 
more than 300 standards that have been designated 
AN Standards by the military. An industry-mili- 
tary agreement several years ago resulted in the 
transfer of this standards-making job for certain 
aircraft engine and propeller utility parts from the 
Air Force and Navy to this SAE group. 

Aim of this move was to achieve highly uniform 
quality in parts such as bolts, nuts, gaskets, and 
washers as needed by engine, propeller, and acces- 
sory manufacturers. 

Under the present working arrangement, the 
Committee develops recommendations for stand- 
ards, coordinates them with interested manufac- 
turers and the military, and, with the approval of 
the SAE Aeronautics Committee and Technical 
Board, submits the final proposal to the Aircraft 
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Military Preparedness 


Industries Association for transmittal to the mili- 
tary services. 

Chairman of Committee E-25, J. D. Clark, Navy 
Bureau of Aeronautics, reports that all future SAE 
utility parts standards adopted by the military will 
be designated Military Standards, carrying the des- 
ignation “MS” instead of “AN.” However, existing 
AN standards will not be changed to the new MS 
series until they are superseded. 

Recommended practices for quick attach-detach 
mountings now being developed by an SAE group 
should make savings in another important item in 
military aircraft operations—maintenance time. 
The conventional method of bolting accessories such 
as generators to the engine makes it tough to re- 
place units in service. In cold weather operations in 
particular, removing and replacing a bolted unit 
can be a difficult and time-consuming job for me- 
chanics on the line. It’s been known to take as 
long as 8 hr. 

A proposed SAE recommended practice, now being 
completed, shows several quick attach-detach de- 
vices. It specifies as a design objective that the 





Table 1—Current SAE Aeronautical Standards and 
Specifications and Quantity Distributed in 1950 


Number of Current Quantity Distributed 


Documents in 1950 
Aeronautical 
Materials 
Specifications 542 300,037 
Aeronautical 
Standards and 
Recommended Practices 179 18,552 
Aeronautical 
Information Reports 21 656 
Aeronautical 
Drafting Manual — 534 
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accessory be attached to, or detached from, the en- 
gine within 1 min with these devices. This recom- 
mended practice will apply to reciprocating aircraft 
engines, turbojets, and turboprops. 

SAE standards and specifications are under way 
for a complete line of fractional horsepower electric 
motors. They should simplify supply problems for 
both the military services and industry. End prod- 
uct of this current project will be standardized rat- 
ings, flange dimensions, speeds, and torque of these 
motors. 

Interchangeability of different manufacturers’ 
motors on the same equipment, should simplify 
stocking and eventually cut down inventory require- 
ments. For example, it was reported that the Navy 
found it was storing about 500 separate types of 
such aircraft electrical motors. Such a standardi- 
zation program should make a considerable reduc- 
tion in number of types needed. 

SAE Aeronautical Materials Specifications, too, 
play a big role in design and manufacture of aircraft 
and their components. Much of the ferrous, non- 
ferrous and nonmetallic materials used by the in- 
dustry are purchased to AMS. These specifications 
also include finishes and processes. 

While the AMS program is mainly an industry 
job, a close working liaison is kept with the military 
services. 

Typical of the way in which the AMS Division 
keys its activities to military needs is its work in 
helping to ease a serious tightening of columbium 
supplies. Demand for columbium, a stabilizing 
agent necessary in jet and gas turbine steel alloys 
which the United States is now stock-piling, threat- 
ened to outstrip supply. Tantalum can replace co- 
lumbium altogether or in part, depending on the 
particular steel. Alert to the situation, the SAE 
Aeronautical Material Specifications Division re- 
vised some 18 AMS to permit use of both columbium 
and tantalum, interchangeably or in combination. 
This move is helping materials vendors extend the 
columbium supply. 

Exacting demands of today’s jet and gas turbine 
engines powering military craft are successfully met 
by heat and corrosion-resistant materials complying 
with AMS., The Division, headed by J. B. Johnson, 
Air Materiel Command, continuously is developing 
new specifications and revising existing ones to ful- 
fila changing needs of the industry. 

The SAE Aeronautical Drafting Manual, product 
of a group under the Special Aircraft Projects Divi- 
sion, is designed especially for engine, accessory, and 
propeller manufacturers and airline operators. The 
Manual is an outgrowth of World War II experience 
to correct the lack of a common graphic language. 

In general use throughout the industry for over 
three years, the Manual aims for uniformity of ex- 
pression in, and interpretation of, drawings to elimi- 
nate ambuiguities. Such blueprint misunderstand- 
ings during the last war between Engineering and 
Manufacturing of even the same company proved 
costly in delays and rejects. Adoption of these 
standard drafting practices by manufacturers of 
military aircraft materiel should facilitate produc- 
tion expansion. 

The SAE Aeronautical Drafting Manual Commit- 
tee, headed by O. E. Kirchner, American Airlines, 
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Inc., keeps the Manual up-to-date with new deve! 
opments. For example, a current project of imme 
diate importance to jet engine manufacturers is ; 
uniform method of dimensioning gas turbine blad 
ing. The wide variety of systems now used by tur 
bojet and turboprop engine builders places a hard 
ship on the blade supplier. He must invest in gage 
and tooling for inspecting blades dimensioned bj 
different systems. A standard dimensioning methoc 
is sought by the Committee. 

The growth of helicopter land and ship use in 
military operations brings into sharp focus the basic 
data on helicopter engineering produced by the SAE 
Helicopter Committee. This group, also under the 
Special Aircraft Projects Division, has authored 
seven reports on design fundamentals. Included 
are: A Method of Ground Resonance Testing for 
Helicopters, Preliminary Testing of Helicopter 
Transmissions and Design Life of Helicopter Trans- 
missions, A Criteria for Fatigue Testing of Helicop- 
ter Transmissions, and Desirable Characteristics for 
Helicopter Engines. 

Committee Chairman J. P. Perry, Eastern Rotor- 
craft Corp., says his group is active on other reports 
of an equally basic nature. 

Forums for exchange of ideas between military 
and industry aeronautical engineers are the meet- 
ings of three SAE hydraulic and pneumatic equip- 
ment committees. They are: Aircraft Pumps, A-1; 
Aircraft Valves, Fittings, and Flexible Hose Assem- 
blies, A-3; and Aircraft Hydraulic and Pneumatic 
Equipment, A-6. 

At these sessions engineers of the Air Force and 
Bureau of Aeronautics learn first-hand from indus- 
try men how military hydraulic and pneumatic 
standards are working out manufacturing-wise. 
Suggestions direct from design board and factory 
floor help the military standards groups make their 
specifications more practical and realistic. Men 
from the services also request and get the help they 
need in their work. 

Round-table talks at these meetings, often at- 
tended by more than 100 men, have marshalled in- 
terest and help on the nonflammable hydraulic fluid 
development. Committee A-6 is forging ahead on 
specification requirements for design, testing, and 
installation of aircraft pneumatic equipment. Di- 
mensional specifications for cylindrical accumula- 
tors, which weigh less and take less space than 
spherical types, also are nearing completion under 
A-6 auspices. 

In addition to developing their own standards 
and specifications, groups under the SAE Aero- 
nautics Committee cooperate with organizations 
such as the American Society for Testing Materials, 
Air Transport Association, American Institute of 
Electrical Engineers, Aircraft Industriés Association, 
and National Electrical Manufacturers Association. 

Suggestions from all interested groups—manufac- 
turers, users, trade associations, and professional 
societies—are solicited on all standards and specifi- 
cations before they are completed. Engineers from 
industry as well as from the military services serve 
on SAE committees. Technical progress in the in- 
dustry is under constant surveillanoe by these groups 


with an eye toward keeping the standards up-to- 
date. 
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Dale Roeder 


SAE 
PRESIDENT 
FOR 
1951 


ALE ROEDER is president of the Society of Auto- 
motive Engineers for 1951. He was elected by 
the SAE Council on Jan. 9 to fill the vacancy left by 
the death of president-elect James E. Hale. (The 
SAE Constitution provides that the Council shall 
elect one of its own number in such instances.) 


Roeder is executive engineer, commercial vehicles, 
Ford Motor Co. He has had a finger in engineering 
almost every kind of automotive product since join- 
ing Ford back in 1925. 


As chief engineer of commercial vehicles, prior to 
his promotion to executive engineer in 1949, he has 
played an important part in this area of develop- 
ment for many years. Now, tractors and operation 
of the 2200 acres of Ford experimental farms are 
also part of his responsibilities. Earlier, he did 
much of the gear work on the original Model A de- 
sign—and even participated in the Ford all-metal 
plane program by way of some stress analysis work. 


He was in a student army training corps in World 
War I. And in World War II, he was engineer in 
charge of all military wheeled and track-laying 
vehicles produced for U. S. Army Ordnance by Ford. 
Included in this latter chore were medium tanks, 
armored cars, jeeps, and trucks. 


As a very young man, he touched base briefly in 
the steam shovel and railroad locomotive fields, but 
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set his first serious sights on automotive research 
as a profession. That is what he had in mind while 
completing his Ohio Northern University course 
which led to a BS. in mechanical engineering 
and while teaching and taking postgraduate work 
at Iowa State College on his way to an MS. in auto- 
motive engineering. 


But a chance to join Ford as a chassis draftsman 
came along to change that original aim. Interest 
in special assignments ranging from stress analysis 
to patent work brought him early recognition and 
steady advancement in Ford Engineering. 


Sound, clear analysis of administrative as well as 
technical problems is an everyday Roeder char- 
acteristic, associates say. He is mild-mannered, 
good-humored, and determined in action. 


Roeder joined SAE in 1928; has contributed greatly 
to its progress. He was vice-president for Truck 
& Bus Activity in 1948, and was starting the second 
year as a Councilor for the 1950-51 term when he 
was elected to the presidency. 

He was born in Lima, Ohio, in 1900. 
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SAE COUNCIL 4 


Completing the 1950-51 term as councilors are W. E. 
Conway, Studebaker Corp., and P. J. Kent, Chrysler 
Corp. L. Ray Buckendale, Timken-Detroit Axle Co., 
has been elected to fill the unexpired 1950-51 term 
as councilor made vacant by Dale Roeder’s election 
as president. B. B. Bachman, Autocar Co., serves 
again as treasurer. S. W. Sparrow, Studebaker Corp., 
and James C. Zeder, Chrysler Corp., continue on the 
Council as past-presidents. All vice-presidents repre- 
senting activities are members of the Council. Shown 
below are the three new councilors, for 1951-52. 


E. F. Armstrong 


E. F. Armstrong (M ’33) was 
born in Iroquois, Ontario, 
and graduated in 1922 from 
the University of Toronto. 
He has been with General 
Motors of Canada since im- 
mediately after graduation, 
when he joined the engineer- 
ing department. 

From 1928 until 1931 he 
was resident engineer at the 
company’s Walkerville plant 
where trucks, buses, engines 
and front axles were built. 
He returned then to Oshawa and held various posi- 
tions in the GM engineering department until his ap- 
pointment as chief engineer in 1946. 

Armstrong has served SAE Canadian Section as vice- 
chairman (1946-47) and chairman (1947-48). 


Robert F. Lybeck 


Robert F. Lybeck (M ’25) is 
manager of aviation sales for 
the New England Division of 
Esso Standard Oil Co. Last 
year he received the com- 
pany’s 30-year service award, 
having joined the company 
in 1920 as a chemical engi- 
neer. He advanced through 
various technical and sales 
positions until 1939, when he 
was assigned to his present 
post. He had worked pre- 
viously for Merrimac Chemi- 
cal Co. and U. S. Color & Chemical Co. 

Lybeck was born in Worcester and got his BS in 
chemistry and his MS from Tufts College. Last year 
he received Tufts College’s Distinguished Service Award 
for outstanding and meritorious service to his Alma 
Mater. 


He was chairman of SAE New England Section in 
1931-32. 


52 








W. E. Conway B. B. Bachman 
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L. Ray Buckendale 


James C. Zeder 


Wellwood E. Beall 


Wellwood E. Beall (M ’29) 
has been vice-president of 
engineering and sales for 
Boeing Airplane Co. since 
1946. He is in charge of 
design of Boeing planes and 
zuided missiles and attendant 
engineering research. Beall 
got his professional degree in 
aeronautical engineering at 
University of Colorado, and 
his BSME and BSAE at the 
Guggenheim School of Aero- 
nautics. 

After graduation he was assistant chief aeronautical 
engineer for the Walter M. Murphy Co. He joined 
Boeing in 1930 as an instructor in the School of Aero- 
nautics, and was successively sales engineer, far eastern 
manager in Shanghai, chief commercial projects engi- 
neer, and chief engineer. He is a fellow of the IAS, 
and contributes articles to various scientific and engi- 
neering Magazines. 
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VICE-PRESIDENTS 


Frederick A. Hall (M ’24) has spent 27 


Frederick A. Hall 
Vice-President, Body 





years in the truck and bus industry with 
General Motors Corp. and its subsidiaries. 
Before joining GMC, he spent four years 
with International Harvester Co. as drafts- 
man on farm implements and World War I 
military escort wagons, and three years 
with Walker Vehicle Co. as draftsman on 
electric trucks. 

In 1923 he started to work as draftsman 
with Yellow Coach Co., working on double- 
deck open-top buses. When Yellow Coach 


Carl W. Georgi 


Vice-President, Fuels & Lubricants 


merged with Yellow Cab Mfg. Co., he was 
promoted to body designer in charge of 
both divisions. In 1927 the new corpora- 
tion merged with General Motors Truck 
under the name of Yellow Truck & Coach 
Co, which eventually became GMC Truck 
& Coach Division. As body engineer in the 
merged corporation, Hall was in charge of 
body design on original Greyhound and 
metropolitan buses, land cruisers, world’s 
fair buses, World War II cargo vehicles, and 
sheet metal cabs and bodies. 


Carl W. Georgi (M ’33) is technical di- 
rector of Quaker State Oil Refining Co.’s 
research laboratories and vice-president of 
Enterprise Oil Co., Inc. 

Georgi has been widely active in the pe- 
troleum field. He has published a large 
number of papers and articles on lubrica- 
tion, and is the author of a newly-published 


book on “Motor Oils and Engine Lubrica- 
tion.” He is a member of the American 
Chemical Society and American Society of 
Lubrication Engineers, and serves on com- 
mittees of the National Lubricating Grease 
Institute, the ASTM, API, and CRC. He is 
a member of the SAE Fuels & Lubricants 
Technical Committee. 


Rolland L. Anderson 
Vice-President, Air Transport 











Rolland L. Anderson (M ’43) is director 
of engineering and research for Chicago 
& Southern Air Lines. He has been with 
the airline since 1934, when he was en- 
gaged in maintenance work. The same 
year he was named superintendent of 
maintenance; in 1942 he became superin- 


R. M. Hazen 


tendent of engineering; and in 1948 he be- 
gan his present position. 

Anderson majored in machine design, 
pattern-making and drafting at Riverside 
Polytechnic Junior College. He began his 
aviation career in 1930 with Coast Airways 
where he was in charge of maintenance. 


Vice-President, Aircraft Powerplant 


R. M. Hazen (M ’24) has been director of 
engineering at Allison Division, GMC, since 
1936. There he has been in charge of de- 
velopment and design of Allison engines 
used in World War II fighter aircraft and 
advanced design of turbojet and turboprop 
engines for military postwar aircraft. 

Hazen’s aircraft engine experience began 
Shortly after his graduation from Uni- 
versity of Michigan and post-graduate work 
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at University of Minnesota with two years 
as a mechanic and pilot in World War I. 
Since then he has worked for General 
Motors Research Laboratory, Wright Aero- 
nautical Corp., and Fairchild Airplane & 
Engine Corp., and has been an assistant 
professor of mechanical engineering at 
University of Minnesota. He is a member 
of IAS and NACA, and is active in com- 
mittee work for both. 
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VICE-PRESIDENTS 


H. H. Hooker 
Vice-President, Truck & Bus 


Harry H. Hooker (M ’38) was born, edu- 
cated and held his first three jobs in 
Monongahela, Pa. He did structural, ma- 
chine, and automotive design work for the 
Capell Fan & Engineering Co., the Herron- 
Webb Engine Co. and Liggett Spring & Axle 
Co. 

In 1918 he went to Cleveland, where he 
was employed as a checker in the engineer- 


ing department of Standard Parts Co. He 
soon joined Forbensen Axle Co., which 
later became part of Eaton Mfg. Co., where 
he is now assistant chief engineer. 

Hooker is a past secretary and treasurer 
of Cleveland Section and has served on 
various SAE technical committees. He was 
chairman of the Truck & Bus Activity’s 
membership committee in 1949. 


F. P. Zimmerli 











Vice-President, Engineering Materials 


F. P. Zimmerli (M ’27) has been chief en- 
gineer of Barnes-Gibson-Raymond Division 
of Associated Spring Corp. for the past 25 


Zimmerli is a member of ACS, ASTM, 
ASME, ASM, AIME, and the Engineerin 
Society of Detroit, in many of which he 





years. He received his BS, MS and Metal- has held elective office. He is the autho: 
lurgical Engineering degrees from Uni- of numerous articles on spring design, shot- 
versity of Michigan, and was employed by peening and materials used for resilient 
Solvay Process Co., Dodge Bros., and Rick- members, published by various engineerins 


enbacker Motor Co. after graduation. society publications. 


R. W. Seniff 


Vice-President, Diesel Engine 


R. W. Seniff (M ’45) graduated from Seniff is active on the diesel fuel com- 
Illinois Wesleyan University in 1924. He mittees of the CRC and ASTM, and the 


has spent the succeeding 26 years in rail- specification and wheel committees of the 
road work concerned with design, construc- Association of American Railroads. He is 
tion, operation, and tests, with special also a member of the ASME, the ACS, the 
emphasis on prime movers. He has worked American Railway Engineering Association, 
as chemical engineer and engineer of tests and the American Military Engineers. He 
for several railroads, and is now with the has written several papers on power boilers 
Baltimore & Ohio in the latter capacity. and diesel engines. 
R. ]. Woods 


Vice-President, Aircraft 








R. J. Woods (M ’41) joined Bell Aircraft 
Corp. in 1935. During that same year he 
became chief design engineer, the position 
he holds today. 

Woods worked for Truscon Steel Co. as 
a design engineer before going to University 
of Michigan, where he received his BS in 
mechanical and aeronautical engineering in 
1928. Before joining Bell, he was employed 
by the NACA at Langley Field, the Towle 
Aircraft Co., Detroit Aircraft Corp., Lock- 


heed Aircraft Corp., and Consolidated Air- 
craft Co. 

He was an ROTC cadet captain during 
college, and served 18 months as boatswain 
lst class with the Coast Guard and 4 
months of temporary duty with the 
USAAF-ATI with the assimilated rank of 
colonel. 

He is a member of the IAS and the En- 
gineering Society of Buffalo, and a past- 
president of the Aero Club of Buffalo. 
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VICE-PRESIDENTS 





R. C. Williams 
Vice-President, Tractor & Farm Machinery 


2. C. Williams (M ’45) has been with 
terpillar Tractor Co. since his gradua- 
n from University of Dlinois in 1932. 
began as an engineering trainee, and 
rked as laboratory engineer and later 
field engineer for the engineering de- 
rtment until Caterpillar’s research de- 
urtment was organized. He continued as 
field engineer in the new department until 
1945, when he was appointed staff engineer 


to work on development of tractors and 
earthmoving equipment. In his present 
position as assistant director of research 
he is in charge of research work on tractors 
and earthmoving equipment. 

Williams has been actively engaged in 
SAE activity and technical committee work, 
and has held many offices, including the 
chairmanship, in SAE’s Central Illinois 
Section. 


George A. Delaney 





Rodger J. Emmert (M ’27) has been asso- 





Vice-President, Passenger Car 


George A. Delaney (M ’23) has been with 
Pontiac Motor Division of GMC since 1934, 
when he was an electrical engineer. He 
became assistant chief engineer in 1939, 
and became chief engineer in 1946. 

Delaney got his BS in engineering at the 
University of Missouri, then served two 
years as a first lieutenant in the Army. 
His first job was draftsman for Savage 


Rodger J. Emmert 
Vice-President, Production 


turing staff. The two sections are con- 


Arms Corp. From 1920 until he came to 
Pontiac, he was with the Paige-Detroit 
Motor Car Co., and, when its name was 
changed, Graham-Paige Motors. 

He has been active in both SAE National 
and Section work. At present he is a 
member of the Technical Board and the 
Meetings Committee, and is treasurer of 
SAE Detroit Section. 


ciated with General Motors Corp. since 
1919, when he joined the Remy Electric Di- 
vision as electrical engineer. Since then 
his positions have included president and 
general manager of the Delco Products 
Corp., now a GMC Division, and president 
of General Motors Radio Corp. In 1948 he 
was assigned his present position as execu- 
tive in charge of the production engineering 
and processing sections of GM’s manufac- 


cerned with coordination of technical 
activities in the various divisions, and de- 
veloping better manufacturing methods. 

His career began in 1916, after his gradu- 
ation from Case School of Applied Science, 
as a member of the engineering staff of 
Westinghouse Electric & Mfg. Co. He 
served two years as a computer in Ordnance 
design at the U. S. Navy Yard in Washing- 
ton during World War I. 


Joseph A. Harvey 
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Vice-President, Transportation & Maintenance 


Joseph A. Harvey (M ’29) became inter- 
ested in automobiles at an early age. After 
his graduation from the Buffalo Automobile 
School, he worked as auto mechanic, die- 
sinker, and toolmaker for various automo- 
bile companies. 

He served as a machinist’s mate in World 
War I, and afterwards graduated from Car- 
negie Institute of Technology as a produc- 
tion engineer. He worked for several 
companies in managerial capacities, re- 


organizing their personnel and production 
facilities until 1928, when he became auto- 
motive engineer for Pittsburgh Railways 
Co. In 1938 he started his present position 
as superintendent of equipment and ga- 
rages for Pittsburgh Motor Coach Co. 

Harvey served in World War II as expert 
consultant to the Army Quartermaster and 
Ordnance. He has been active on various 
SAE technical and Activity committees, 
serving as chairman of several. 
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MILITARY OVERTONES 
1951 ANNUAL 


Continued from Page 17 


root causes of accidents are the root causes of all 
the great problems of the age.” 

And Horning Medal winner D. P. Barnard, re- 
search coordinator, Standard Oil Co. (Ind.), said 
that one-third of the product and process improve- 
ment effort of the great oil companies is directed 
toward ways of improving gasoline quality. “Al- 
though the engines built during the last decade 
seem to have left little to be desired,” he said, “‘the 
automotive industry is currently prosecuting its de- 
velopment and design work with at least as great 
and possibly even greater effort than ever before. 
Similarly, the petroleum industry is not resting 
on its laurels of catalytic cracking or any other 
process.” 

(The Beecroft Lecture will be printed in full in 
the March, 1951 SAE Journal. The Horning Lecture 
in the April, 1951 SAE Quarterly Transactions.) 
MOBILIZATION NEEDS were reflected in discussion 
and action in technical committees throughout the 
week. ... The Technical Board’s Army Advisory 
Committee, headed by SAE Past-President James 
C. Zeder, met Jan. 11, heard progress reports—and 
stressed fast action for completion of military proj- 
ects now under way. 





ALSO, the Iron & Steel Technical Committee’s sub- 
committee on Review of Ordnance Steel Specifica- 
tion met and came closer to the finish of its emer- 
gency-born job....and the Spring Committee 
was reported devoting major attention to problems 
of torsion-bar springing for military vehicles ... 

Boron stee!s—with hardenability band data on them 
—were reported on their way by another ISTC 
subcommittee ....and preparedness’ thinking 
flavored many other technical committee sessions. 





ARMY WINTERIZATION TESTS at Camp Grafton, 
North Dakota, are being viewed this year by groups 
of SAE observers. Technical Board accepted an in- 
vitation from Ordnance to send relays of SAE ob- 
servers on recommendation of its Army Advisory 
Committee. 





SAE JOURNAL READERS are promised better in- 
formation and reports of what goes on at round- 
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tables and clinic sessions during national meetings 
in 1951. Reason: Most such sessions will be sum- 
marized by an expert, chosen by the session leader 
at the request of the Activity sponsoring the session 
Sparked by new National Meetings Committee 
Chairman E. H. Kelley (Chevrolet’s chief engineer) , 
this program grows out of action taken at a meeting 
of the National Meetings Committee on Jan. 9. 





IMPORTANT CONTRIBUTION to the annual din- 
ner of the SAE Past-President’s Committee was 
made by 1941 President A. T. Colwell, as follows: 

“How are things going for you?’, one Russian 
asked a fellow mujik. 

“Better, Ivan,” came the reply. “Better.” 

“What do you mean ‘better’?” 

“Why, I just mean better ...I’m not doing as well 
as I was yesterday, to be sure... but I’m doing 
much better than I will be tomorrow!” 





HIGH-RANKING MILITARY MEN of Army, Navy, 
and Air Force flanked Under-Secretary of the Army 
Alexander at the speakers table at the Annual 
Meeting Dinner. They sat side by side with the 
top-flight industrialists on whom _ responsibility 
rests for the mechanized equipment to back them 
up. SAE’s balanced interest in land and air units 
was reflected in the representation of industry 
leaders from both fields. 





Here’s who sat there: R. C. Firestone, vice-president, 
Firestone Tire & Rubber Co.; Capt. W. L. Tann, 
USNR, assistant director, material division for in- 
dustrial planning, Navy Bureau of Ordnance; H. J 
Ferry, president, Packard Motor Car Co.; F. M 
Zeder, vice-chairman of the board, Chrysler Corp.; 
Rear-Admiral A. M. Pride, chief, Bureau of Aero- 
nautics; Glenn L. Martin, chairman of the board, 
Glenn L. Martin Co.; R. T. Hurley, president, Curtiss- 
Wright Corp.; H. M. Horner, president, United Air- 
craft Corp.; Detroit Section Chairman L. I. Woolson, 
vice-president of manufacturing, DeSoto Division, 
Chrysler Corp.; 1950 SAE President James C. Zeder, 
chairman of the engineering board, Chrysler Corp.; 
Master of Ceremenies Henry Ford II, president, Ford 
Motor Co.; Dinner Speaker Archibald S. Alexander, 
Under-Secretary of the Army; 1951 President-Elect 
Dale Roeder, executive engineer, commercial vehicles 
Ford Motor Co.; L. L. Colbert, president, Chrysler 
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Corp.; Lt.-Gen. T. B. Larkin, assistant chief of staff, 
Department of Army; L. C. Goad, executive vice- 
president, General Motors Corp.; Major-Gen. E. L. 
Ford, Chief of Ordnance, Department of Army; G. 
W. Mason, president, Nash-Kelvinator Corp.; Brig.- 
Gen. D. J. Crawford, commanding officer, Detroit 
Arsenal; Edgar Kaiser, president, Kaiser-Frazer 
Corp.; McClure Kelley, president, Austin-Western 
Co.; J. A. Lawler, president, Aeronca Mfg. Corp.; 
Brig. Gen. A. H. Johnson, chief, industrial planning 
division, Air Materiel Command; C. J. Reese, presi- 
dent, Continental Motors Corp.; L. D. Bell, president, 
Bell Aircraft Corp.; Major-Gen. E. E. MacMorland, 
commanding general, Aberdeen Proving Ground; 
A. D. Dennis, president, LaPlant-Choate Mfg. Co., 
Inc.; R. B. Temple, president, Tire & Rim Associa- 
tion; R. F. King, registrar of motor vehicles, Com- 
monwealth of Massachusetts; A. W. Phelps, chair- 
man of the board, Oliver Corp.; H. J. Klingler, vice- 
president, General Motors Corp.; SAE Past-Presi- 
dent A. W. Herrington, chairman of the board, 
Marmon-Herrington Co.; Major-Gen. W. H. Maris, 
deputy assistant chief of staff for research and de- 


Expanded Military Needs 
May Stymie Progress in 


ULL-SCALE military preparedness will retard 

gasoline advances, petroleum technologists at the 
meeting predicted. They also saw gasoline facing 
growing competition from LP gas (liquefied petro- 
leum gas such as propane and butane), particularly 
in farm areas. Concern over fuel volatility and 
carburetor icing tendencies with gasoline empha- 
sized lack of these problems with LP gas. 

Impact of a switch in production effort from 
civilian to military needs became all the more clear 
from crystal-gazing first through rose-colored 
glasses at peacetime prospects. 

Normal engine-fuel progress, all agreed, will see 
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NEW CHAIRMAN of the National Meetings Committee is 
Edward H. Kelley, chief engineer of Chevrolet 


velopment, U. S. Army; E. F. Fisher, president, Gar 
Wood Industries, Inc.; Major-Gen. J. K. Christmas, 
chief, procurement division, Department of the 
Army; C. W. Perelle, president, ACF-Brill Motors 
Co.; L. J. Fageol, president, Twin Coach Co.; R. L. 
Biggers, president, Fargo Division, Chrysler Corp. 


MOTOR FUELS 


Based on discussions 


: y and six papers presented at one ores 
arm lachinery session 


tor and 
and two Fuels and Lubricants sess 


“L. P. Gas for Motor Fuel,” by R. C. Alden and F. E. Selim, Pri lips 
Petroleu im Co “Engine and Carburetion Equipment Requirement 
for L. P. Gas Fuel,” by A. J. St. George, Ensign Carbu retor Co 


“Comparative Operat ng Data of Tractors Using Gs 
Fuel,” by M. J. Samuelson, Minneapolis-Mol 
Fuel in Engine Development,” (Horning Monovidl Lecture) by D. P. 
Barnard, Standard Oil Co. (Ind Motor Fuel Volatility Trends,”” by 
W. M. Holaday and D. P. Heath, Socony-Vacuum Oi! Co. Inc “A 
New Look at Motor Gasoline Quality—Carburetor Icing Tendency,” by 
J. F. Kune, Jr., J. P. Haworth, and J. E. Hickok, Esso Laboratories. Standard 
Oil Development Co . These papers will appear in abridged or digest 
form in forthcoming issues of SAE Journal, and those approved by 
Readers Committees will be published in full in SAE Quarterly Trans- 
actions. 


soline or L. P. Gas 


ne Co. “The Role of 
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Sidney J. Williams (right) receives the SAE Beecroft Memorial Award 
from Pyke Johnson, president, Automotive Safety Foundation, who made 
the presentation for the Society. Williams, who is assistant to the 
president, National Safety Council, presented the Fourth Beecroft 
Memorial Lecture on “Traffic Safety and the World We Live In.”’ 
. Prepared discussions presented following the lecture included 
those by O. E. Hunt, General Motors Corp.; R. F. King, Massachusetts 
Registrar of Motor Vehicles: J. C. Kohl, University of Michigan; and 
Ralph Lee. General Motors Corp. 


compression ratios going up. Broad aim of the high- 
compression engine program was said to be to make 
three oil wells serve where we now require four. But 
further advances in antiknock quality will have to 
come in small increments, warned petroleum men, 
because equal steps upward are becoming increas- 
ingly expensive. 

Trend in new refinery processes means that as 
gasoline octane numbers increase, refiners no longer 
will have an incentive to produce more volatile gaso- 
line. Efficient operation of these new processes was 
said to call for production of fuels having higher 
90% points. 

Averase 90% point of motor gasolines is expected 
to rise to the 350 to 360 F level, with many fuels going 
to the 380 to 390 F range. The 50% point will de- 
crease slightly, or hold its own. Increasing avail- 
ability of volatile materials from gas processing 
portends an increase in initial volatility. Vapor 
pressures of all gasolines are expected to go up as 
rapidly as vapor-locking tendencies of cars and 
trucks will permit. 

Accelerated use of LP gas as a fuel seems assured, 
said petroleum technologists, based on market data. 
Sales of LP gas conversion units for farm tractors 
alone exceeded 100,000 in 1950, more than twice the 
number sold in 1949. LP gas is a natural for farmers 
because it is used for water heating, stationary 
powerplants, house heating, and cooking, as well as 
a motor fuel. 

Realistic appraisal of the fuel picture in the light 
of quickening military preparedness forecast a tem- 
porary halt to gasoline improvement. Should war 
come, the World War II pattern will be duplicated. 
Gasoline octane numbers will be reduced and high- 
octane components diverted to aviation gasoline 


and other products for the military. 
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The present military situation will result in k 
vapor pressure gasoline in some parts of the cou: 
An all-out emergency will drop vapor pressures 
boost 50 and 90% distillation temperatures if 
mand for aviation gasoline is high. Butif thec 
need is for jet engine fuel, gasoline vapor press. 
will not change or will increase, depending on cl 
acteristics of military jet fuel. 

Vehicle engines with a thirst for extremely vx 
tile fuel will appreciably cut yield of high-oct 
gasoline, warned a war-conscious engineer. V; 
tility-sensitive plane engines in some tanks duri 
World War II made it tough for the military to 
enough gasoline. 

Reports on engine design trends quenched t 
fear and also promised some help on engine wai 
up troubles. Recent tests showed that overhead 
valve engines are much less sensitive to fuel vola- 
tility than L-head engines. Since engine progres 
headed in the overhead valve direction, most future 
engines will not require extremely volatile fuels. 

Several oil men saw LP gas cushioning essential 
civilian economy against military wartime needs for 
aviation and motor gasolines. In fact, LP gas was 
labelled a potentially vital factor in extending our 
national petroleum reserves. Some said use of 
natural gas can help make each barrel of crude do 
the job of two. 


LP Gas Evaluated 


Petroleum and engine men added up both sides of 
the ledger on LP gas and came up with more pros 
than cons. But conclusions on net gains were in- 
decisive except for certain cases. 

LP gas proponents extolled the very high octane 
numbers of these fuels as one big plus value. En- 
gines running on propane should be designed for 
compression ratios of at least 10 to 1, they said, for 
top efficiency. This should give a 15% gain in 
thermal efficiency compared with engines at con- 
ventional compression ratios. 

Offsetting the high octane numbers of LP gas is 
its low specific gravity. This means low heat con- 
tent per gallon. Propane has 92,000 Btu’s per gal 
while average gasoline has some 120,000 Btu’s per 
gal, or 27% less heat energy than gasoline. 

Theoretically, an LP gas-burning engine, despite 
its 15% gain in thermal efficiency, would be on the 
short end in economy or mileage by 12%. But oil 
men find these fuels give much better mileage in the 
field than Btu content and thermal efficiency com- 
parisons with liquid fuels would indicate. They 
believe improved manifold distribution and clean 
burning more than outweigh the 12% deficit. 

Fuel consumption data disclosed greater economy 
with gasoline than LP gas at maximum and rated 
load. But at light loads and idling, LP gas is more 
economical. Two tractors of the same model were 
compared, with one burning gasoline and the other 
LP gas. Fuel consumption of the LP gas tractor was 
about 18% greater after 5000 to 6000 hr of heavy 
work. 

Many farmers report they have reduced their 
maintenance expense and get longer periods between 
overhauls. Some say they can use rings, pistons, 
and cylinders twice as long as they do with gasoline 
Southern plantation owners, in a favorable LP g: 
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ice area, conservatively estimate a 20% saving in 

iintenance cost. 

At least three factors were seen negating these 

us values of LP gas—need for added carburetion 
juipment, cold-starting troubles, and nonvolatile 
yntaminants. And the price angle, too, was ques- 
ioned. 

Special equipment is needed for engines using LP 
as. For carburetion, a withdrawal system must be 
dded. Additional devices, too, are needed for start- 
ng, idling, and part-throttle control. 

Another soft spot in the LP gas picture is com- 
jlaints from tractor operators that it’s harder to 
tart with LP gas than with gasoline in cold weather. 

Cold room tests verified this fact of life. And all 
reed that higher compression ratios will aggravate 
the problem. 

LP gases containing contaminants also bring ser- 
Most contaminants remain in the heat 
exchanger after the LP gas is vaporized. They work 
their way into the pressure regulators and cause 
trouble. 

Because they are gases, propane and butane are 





Session Chairmen 


The 1951 SAE Annual Meeting was planned 
by the 1950 SAE Meetings Committee and the 
12 Professional Activity Meetings Committees. 

The 1950 Meetings Committee operated un- 
der the general chairmanship of G. A. Delaney 
and included L. W. Fischer, vice-chairman; 
W. K. Creson, Robert Insley, G. W. Laurie, R. 
R. Teetor, and the Meetings Chairmen of the 
12 Professional Activities. 

Chairman of the technical sessions of the 
meeting were A. H. Fox, Standard Oil Co. 
(Ind.), Whiting; R. D. Kelly, United Air Lines, 
Inc., Denver; C. G. A. Rosen, Caterpillar Trac- 
tor Co., Peoria; H. L. Brock, Ford Motor Co., 
Dearborn; L. A. Rodert, National Advisory 
Committee for Aeronautics, Cleveland; D. F. 
Caris, General Motors Corp., Milwaukee; R. J. 
Woods, Bell Aircraft Corp., Buffalo; A. O. 
Willey, Lubrizol Corp., Cleveland; B. R. Teree, 
New York Air Brake Co., Watertown; R. F. 
Steeneck, Fafnir Bearing Co., New Britain, 
Conn.; E. H. Smith, Packard Motor Car Co., 
Detroit; A. L. Pomerdéy, Thompson Products, 
Inc., Cleveland; James C. Zeder, Chrysler 
Corp., Detroit; Fredric Flader, Fredric Flader, 
Inc., North Tonawanda, N. Y.; J. L. McCloud, 
Ford Motor Co., Dearborn; W. P. Michell, 
Dana Corp., Toledo; H. H. Hooker, Eaton Mfg. 
Co., Cleveland; F. P. Zimmerli, Associated 
Spring Corp., Detroit; E. C. DeSmet, Willys- 
Overland Motors, Inc., Toledo; M. E. Nuttila, 
Cities Service Oil Co., New York; J. W. Greig, 
Woodall Industries, Inc., Detroit; A. H. 
Deimel, Dana Corp., Toledo; J. A. Harvey, 
Pittsburgh Motor Coach Co., Pittsburgh. 
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D. P. Barnard, Standard Oil Co. of Indiana (right) receives the Horning 
Memorial Medal just prior to presentation of his Horning Memorial 
Lecture on “The Role of Fuel in Engine Development.” The presenta- 
tion was made by Mrs. H. L. Horning, sponsor of the Award, and A. M 
Rothrock, chairman of the Horning Memorial Board of Award 


practically devoid of the voltatility and carburetor 
icing problems of gasoline. Despite the prominence 
given antiknock quality, gasoline volatility was 
shown to affect many more engine performance 
criteria. 

For example, initial volatility, known as the 10% 
or 20% point, influences vapor lock, starting, and 
evaporation. Average volatility, temperature at 
which 50% of the fuel is evaporated, affects warmup, 
stalling, and acceleration. Fuel economy, crank- 
case oil dilution, and engine cleanliness depend on 
the final volatility—temperature at which 90% of 
the fuel is evaporated. 

The growing severity of stalling in recent years 
focused attention on its causes and cures. Engi- 
neers traced it to an icing effect. Trying to idle the 
engine before it is thoroughly warmed up in cool and 
wet weather causes frequent stalling and flaring of 
motorists’ tempers. 

It stems from rapid evaporation of extremely vola- 
tile fuels in the carburetor throat. Under proper 
atmospheric conditions, the evaporation freezes out 
some moisture in the intake air. If this ice collects 
on the wall and throttle plate and covers the idle 
bleed hole, the engine will stall when the throttle 
is closed. But the engine can easily be restarted 
because ice melts almost immediately after a stall 
due to residual heat from the exhaust manifold. 
Also, normal starting procedure involves additional 
opening of the throttle. 

Best way found to ease the icing troubles, several 
petroleum men reported, is to use additive in the 
gasoline. These anti-icing agents minimize ice 


formation without creating performance problems 
of their own. 


Conflicting Views on Volatility 


Full responsibility for getting better coordination 
of fuel volatility and engine needs shaped up like 
“The Thing,” during and between sessions. Running 
controversy between engine and fuel men on who 
should do what ended in agreement on only one 
point ... both should do something. 

Petroleum engineers said vehicle builders must 
make their product more tolerant to higher vapor 
pressures. This, they suggested, can be done in 
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three ways: (1) shielding the fuel system and com- 
ponents from heat, (2) using pressure-type gasoline 
tanks and caps, and (3) using a fuel pump at or in 
the fuel tank. 

Higher vapor pressure fuels will increase both 
availability and octane-number level of gasolines, 
explained oil men, and such gasolines should be used 
efficiently. Trend toward such fuels will ease start- 
ing, but will intensify vapor lock and even create an 
evaporation loss problem. 

A vehicle engineer differed radically with this 
thinking. To him, this approach meant “that the 
motor manufacturer should add higher cost com- 
ponents to his product so that the petroleum manu- 
facturer can utilize some of the lower cost items in 
his product.” Adding pressure fuel tanks, tank- 
mounted fuel pumps, and improved carburetors, he 
said, permits the oil refiner to use the lower volatility 
ends of the refining processes. 

Evaporation losses average about 2.7 gal per year 
per car which costs the motorist 70¢. Pressurized 


IGNITION SYSTEM 


Based on discussions and three papers presented at one Passenger Car 
session . ‘The Smitsvonk Low-Tension Capacity Ignition System,” b 
W. Beye Smits and P. F. H. Maclaine Pont, Smitsvonk N. V aati | 
Laboratory .. . “Ignition Problems in Damp Weather,” by H. L. Hartzell 
and B. H. Short, Delco-Remy Division, GMC ... “Optimum Rate of 
Voltage Rise for Minimum Energy Loss in Ignition Systems,” by L. H. 
Middleton and M. F. Peters, Electric Auto-Lite Co. . . . These papers 
will appear in abridged or digest form in forthcoming issues of SAE 
Journal, and those approved by Readers Committees will be published in 
full in SAE Quarterly Transactions. 


RESSED by an obvious need to make ignition sys- 
tems more reliable in all weather conditions, and 
particularly to make them meet the demands im- 
posed on them by high compression engines, re- 
searchers have been making real progress by varied 
routes, it was revealed. 

The amount of electrical energy available for an 
ignition impulse isn’t so great but that a small 
amount of water in any concentration can bring an 
engine to a stop. Most troubles arise from rain or 
splash, conditions of high humidity, or from con- 
densation of moisture from crankcase vapors in- 
side the distributor cap. These troubles can be 
overcome by relatively simple means, one speaker 
indicated. Five steps were outlined which have 
proved effective for all conditions save those of sub- 
mersion of very heavy splash. These are: 


1. Replace braid-lacquered covered cables with 
neoprene-covered cables. 

2. Install tight-fitting durable nipples on all tow- 
ers of the distributor cap and on the coil output 
terminals. 

3. Install tight-fitting durable nipples on all spark 

lugs. 
. 4. Provide adequate distributor ventilation. 





equipment would cost much more and would a 
produce a fire hazard. 

Another engine man also viewed oil indust 
recommendations with misgivings. “It means,” 
said, “that the automotive industry will proceed 
design and incorporate a supplementary refine 
under the hood of each vehicle. This supplementa 
refinery will serve to finish the gasoline comi) 
from the major refinery, and thereby make it even 
more excellently suited to the engine requiremen‘s 
as regards performance and efficiency.” 

From these and other arguments emerged agre: 
ment that the petroleum refiner should try to pro- 
duce gasolines not deviating widely from average 
characteristics. This should ease the automotive 
manufacturer’s job. Fuels more uniform in vola- 
tility characteristics should permit design of more 
reliable and higher performance cars. But keep 
fuels volatility appetites of your engines close to the 
average, oil engineers told vehicle men, if our com- 
mon goals are to be realized. 


Developments Promise 
Improved Performance 


5. Replace distributor cap and rotor with units 


having their contouring designed to minimize the 
effects of moisture. 


One discusser advised keeping the amount of air 
trapped within the spark-plug nipple as small as 
possible, and suggested that adequate protection 
can be had if no more than half the spark plug’s 
exposed insulator is covered. 

Waterproofing, however important, was shown to 
be only one factor in the problem of making ignition 
systems yield better performance. Speakers and 
discussers were more concerned over the failure of 
present systems to handle engines with higher com- 
pression ratios, O.H.V. engines, and engines with 
specific output stepped up by using higher rpm. 
They thought ignition might prove to be the bottle- 
neck in getting maximum performance. We are, 
said one speaker, rapidly approaching the minimum 
performance requirements of the present-day dis- 
tributor and coil-type ignition systems. 

That engineers are aware of the difficulties en- 
countered when compression ratios are raised is 
evidenced by steps taken to overcome them, such as 
the use of double contact breakers and dual coils 
And they also recognize the need for special igni- 
tion when rpm are stepped-up, as witness the de- 
signing of special distributors. But the meeting 
made obvious that there is no solid agreement yet 
as to how best to surmount difficulties. 

Two approaches to the problem of improving igni- 
tion were discussed: one involves modifying the 
existing high-tension system, the other would sub- 
stitute a low-tension one. 

Turn to Page 62 
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Major-Gen. E. E. MacMorland, commanding general, Aberdeen 
Proving Ground 
E. F. Fisher, president, Gar Wood Industries 


? L. C. Goad, executive vice-president, General Motors Corp. 


1 F. M. Zeder, vice-chairman of board, Chrysler Corp. 


Major-Gen. E. L. Ford, chief of Ordnance, Department of Army 
S. W. Sparrow, vice-president in charge of engineering, Stude- 
baker Corp., and chairman, SAE Technical Board 


G. W. Mason, president, Nash-Kelvinator Corp. 
Lt.-Gen. T. B. Larkin, assistant chief of staff, Department of Army 
H. J. Klingler, vice-president, General Motors Corp. 
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Major-Gen. W. H. Maris, deputy assistant chief of staff for re 
search & development, U. S. Army. 
R. L. Biggers, president, Fargo Division, Chrysler Corp. 


5 C. J. Reese, president, Continental Motors Corp.; 


4 R. T. Hurley, president, Curtiss-Wright Corp. 


Brig.-Gen. A. G. Johnson, chief, industrial planning division, Air 
Materiel Command 
L. L. Colbert, president, Chrysler Corp. 


H. M. Horner, president, United Aircraft Corp. 
Glenn L. Martin, chairman of the Board, Glenn L. Martin Co. 
Rear-Admiral A. M. Pride, chief, Bureau of Aeronautics 
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The present primary current limitations imposed 
by the high-speed primary circuit breaker mechan- 
ism limit the total amount of energy available, 
while increases in top speed of O.H.V. engines re- 
duces the duration of the primary excitation to a 
degree where it becomes necessary to improve the 
efficiency of the overall system substantially to meet 
these new demands. Unless a means can be found 
to justify the reduction of the so-called utility 
value of the spark, said one researcher, it will be- 
come necessary to increase the energy output by 
increasing the primary current, thus shortening 
the life of the breaker points and limiting the long- 
term usefulness of the system. 

A solution reached through studies and presented 
at the meeting is to limit the rate of voltage rise 
to a range of predetermined values. Thus a large 
part of the energy now reserved for the utility com- 
ponent can be used for charging the secondary cir- 
cuit to a higher voltage, without decreasing the 
probability of sparking. Equations for determining 
these values were presented. 

The troubles engineers are running into, and 
which give rise to work to develop a low-tension 
system, are many. There is, for example, the 8 to 
10% increase in plug voltage caused by each in- 
crease of one whole compression ratio. Use of 
double-contact breakers and dual coils no more 
than postpone reaching the region of the critical 
margin, it was elaimed. Again, with engine develop- 
ment goes a trend toward use of larger valves leav- 
ing little room for plugs, but plugs cannot be made 
indefinitely smaller because of their insulating re- 
quirements. In the field of aviation the troubles 
become even more pronounced with the advent of 
the jet engine. Here, the high air velocities, the 


DIESEL ENGINE 


Based on discussions and four papers presented at two Diesel Engine 
sessions and one Fuels and Lubricants session . . . “The Low-Tempera- 
ture Starting and Operation of Diesel Engines,” by A. W. Sloan, A. C. 
Scurlock, and D. P. Herron, Atlantic Research Corp. . . . “Combustion 
Characteristics of Diesel Fuels as Measured in a Constant-Volurhe 
Bomb,”’ (A report of the Coordinating Research Council, Inc.) by R. W. 
Hurn and K. J. Hughes, U. S. Bureau of Mines . . . “The Current Status 
of Automotive Diesel Engine Design and Performance in Great Britain,” 
by C. B. Dicksee, A. E. C., Ltd... . “Series 2 Oils Pay Their Way,” by 
W. G. Brown and F. E. Kronenberg, Caterpillar Tractor Co., and J. A. 
Edgar, F. A. M. Buck, and J. M. Plantfeber, Shell Oi! Co. Inc... . 
These papers will appear in abridged or digest form in forthcoming 
issues of SAE Journal, and those approved by Readers Committees will 
be published in full in SAE Quarterly Transactions. 


IESEL ENGINES were discussed at the meeting 
D in terms of practical solution to operating prob- 
lems ... how to reduce wear, how to use the new 
Series 2 oils to best advantage, how to operate en- 
gines in cold weather, how to improve fuel economy. 
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cleaning and cooling of the high-tension ignit 
plugs, and the re-lights during high-speed fligt 
pose serious difficulties. 

One system proffered as a solution to igniti 
problems uses a relatively low tension throughou 
The sources of electrical supply can be magneto 
coils, or direct current. Contact breakers are do: 
away with, their function being taken over by 
low-tension distributor. The sparking element is 
separate unit, which can be fitted into differe: 
sizes of plug bodies. 

Many advantages are claimed for this low-ten- 
sion system, notably: that it employs a universal! 
spark plug suitable for any kind of internal-combus- 
tion engine, and that fouling actually improves its 
performance. It will ignite any fuel, and sparking 
is not rendered less efficient by deposits of impur- 
ities or soot. Given suitable condenser capacities 
it will ignite bituminous fuels such as tar. And 
that drop of water, the bane of existing systems, 
has no influence on this low-tension system. It 
will function normally when completely submerged 
in water. 

This system attracted keen attention, particularly 
from aircraft engineers who were told that a special 
construction under test with jet engines showed 
that ignition could be effected at very low fuel pres- 
sures (8 psi) with high combustion air speeds 
(2.5 lb/sec), thereby eliminating any explosive ef- 
fect which might damage turbine parts. In this 
construction fuel is fed directly to the sparking sur- 
face and two condensers of different capacities are 
used. 

In discussion it was claimed that this low-tension 
system opened the way for the redesigning of en- 
gines. In the present-day engine, throttling and 
heat losses are the penalty paid for stabilizing com- 
bustion conditions by turbulence, and this, it was 
said, can be eliminated due to the violent energy 
release of the low-tension system. 


Problems of Operation 
Get Practical Answers 


Two widely differing views were expressed about 
how to reduce cylinder wear. 

British operators, according to an English diesel- 
engine representative, think the whole answer 
should lie in improved engine design. A Dutch en- 
gineer, on the other hand said Hollanders have 
found much advantage in use of heavy-duty oil. 

The design-improvement route does reduce wear 
under British conditions, it was argued, because 
operating conditions there are mild. Cylinder wear 
is low to begin with and detergent oils have not 
come into general use. In Holland, the heavy-duty 
oils are advantageous because engines there are 
faced with heavier tasks. British researchers, on 
the other hand, said that limited test work under 
British operating conditions indicate that detergent 


Turn to Page 64 
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Speakers at the Dinner 
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Left to right: L. 1. Woolson, Detroit Section Chairman; Henry Ford II, master of ceremonies; Archibald S. Alexander, chief dinner speaker: 
James C. Zeder, 1950 SAE President; Dale Roeder, 1951 SAE President 


MORE than 2300 members and guests heard 
Under-Secretary of the Army Archibald S. 
Alexander promise industry 2 to 2% billions 
per month of Army contracts for the next 
few months at the 1951 Annual Meeting Din- 
ner at the Masonic Temple on Wednesday, 
Jan. 10. Alexander was the chief speaker at 
the gathering, where Henry Ford II, Ford 
Motor Co. president, acted as master of cere- 
monies. 

1950 SAE President James C. Zeder, in a 
brief talk, emphasized the continued educa- 
tion and upgrading of America’s great pool 
of technically trained young men as a major 
element in preparedness. In this respect, 
Zeder said, Russia has not been able to copy 
us successfully, and he urged that precautions 


be taken to guard and strengthen this potent 
resource. 


Roeder Stresses War Aims 


1951 SAE President Dale Roeder stressed 
SAE’s readiness for the war mobilization tasks 
which probably lie ahead. “We are already 
in, or on the brink of, another emergency, 
which calls for curtailment of production of 
peacetime materials to establish volume pro- 
duction of war materiel. The SAE is already 
acting in an advisory capacity to some of our 
military people. 

“Many of the problems which will be com- 
ing up due to this change can best be met by 
calling upon all the skill and ingenuity of the 
industry as a whole, which can best be ac- 
complished through SAE. 

“There is in this audience more real en- 
gineering knowledge of all types of automo- 
tive products, their design, production, and 
service problems than is gathered anywhere 


else in the world at this moment. ... SAE 
will again render every assistance it can 
within the scope of its functions during 1951.” 

Detroit Section Chairman Irving Woolson 
opened the dinner proceedings with a wel- 
come to Detroit to the members and guests. 
Mentioning the meeting as the SAE’s first in 
the second half of the 20th century, he re- 
vealed that, inside of four short years, SAE 
will itself be celebrating its Silver Anniver- 
sary. 


$5 Billion Already 
At Work, Alexander Says 


“In the current fiscal year,’ Alexander 
stated, “the Army has put to work in the 
form of contracts and letter orders with 
American industry, and production orders 
with Army arsenals, more than $5 billion.” 
Then he continued: 

“But this is only the beginning. The Army’s 
goal now is to make further contracts with 
industry of at least $2 to $21 billion a month 
during the remainder of this fiscal year. 

“... We will create a capacity to make 35,000 
tanks a year. And the same will be done in 
other items of equipment and supplies. 

“Of the $9 billion, 200 million voted for the 
Army last week, 6 billion, 500 million is for 
tanks, motor vehicles, guns, spare parts and 
other ‘hardware.’ Thus the ratio of such pro- 
curement to other items has become more 
than 70% of the whole as compared to less 
than 14% before initiation of the accelerated 
defense program. 

“It is not necessary,” he concluded, “‘to ask 
for your help. We know that you are eager 
to give it, as soon as it has been made clear 
whet is needed of you.” 
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Continued from Page 62 


oils won’t cut costs sufficiently to pay for the in- 
creased expense of the oil. Also working against 
detergent oil use in Britain is the fact that many 
operators reclaim their oil. It is common to use a 
50-50 mixture of new and reclaimed oil. 

Other data revealed at the meeting indicated 
that the English get a low rate of wear with normal 
oils, despite an increase in sulfur content in postwar 
fuel. The reason, according to one British state- 
ment, is chiefly because the alloy irons used in 
British cylinder liners have relatively high phos- 
phorus content ... and tests indicate that phos- 
phorus ups corrosion resistance of iron greatly. 

The American viewpoint expressed at the meet- 
ing pretty well coincided with that of the Dutch. 
Operating conditions in United States generally are 
much more severe than in England, it was agreed, 
and engine design improvement can’t accomplish 
sufficient results alone. 

Increased output and stepped-up speeds were re- 
ported as making the engine designer more and 
more dependent on high-quality lubricants, in his 
efforts to keep cylinder wear within reasonable 
limits. 

Latest step is the Series 2 oil, which has a con- 
Siderably higher additive content than the 2-104B 
oils. 

It was generally agreed that, although these oils 
cost more, they “pay their way,” because they have 
remarkable wear-reducing qualities. 

It was reported, for example, that under severe 
conditions these oils will produce wear rates no 
greater than those of 2-104B oils when the oil 
change interval is extended 500%. Under some mild 
conditions, it appears possible to extend the oil 
change interval with Series 2 oils indefinitely, con- 
sidering corrosive wear alone. 

The measures taken to provide suitable winter- 





Merits of the Smitsvonk low-tension capacity ignition system operating 

with a two-cycle engine are demonstrated by J. J. Broeze (left), Royal 

Dutch Shell Laboratory, and P. F. H. Maclaine Pont (center), Smitsvonk 

N. V. Research Laboratory. Dr. A. G. Cattaneo, Shell Development Co., 

helped the demonstrators. Spark plugs were shown to fire both when 
fouled and with ignition wires submerged in water 
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ization must meet the following conditions, accorc 
ing to a survey made for the Navy: 

1. No interference with satisfactory operation ; 
normal temperatures. 

2. Equipment and materials required must b 
available at a reasonable price. 

3. Operation simplicity must be retained so tha 
untrained personnel will need only a brief trainin; 
period. 

4. Overall space requirements should not be un 
duly increased. 

5. The danger of fire or explosion must not 
under any circumstance, be appreciably increased. 

6. Safety features and automatic controls must 
not involve the introduction of delicate equipment 

It seemed to be agreed that if No. 1 is to be met, 
with success, for — 65 F starting, external heat would 
have to be applied. 

One discusser suggested, however, that this would 
best be attained with an auxiliary gasoline heater, 
which actually would conflict with No. 5, as it would 
obviously be dangerous. As an alternative, he sug- 
gested a gasoline engine installed as part of the 
engine, to be used as both a heater and a cranking 
motor. He pointed out that this method would be 
less dangerous—and also less successful—as a quick 
warmup device. 

He thought the least fire hazard would probably 
always be associated with a quick pushbutton start, 
such as that obtained with electric hydraulic, and 
cartridge cranking. 

It was suggested that the best low-temperature 
lubricants, if it weren’t for their high cost and lack 
of availability, would be the synthetic types. But 
some thought synthetics are not too satisfactory. 

One way of lowering the viscosity of the lube ofl 
for cold-weather starts, it was said, is to dilute the 
oil with gasoline before shutting down the engine. 
This is common practice with gasoline engines, but 
it appears to have disadvantages for diesels: It re- 
quires carrying another liquid. It presents a fire 
hazard. It is difficult to control. Further, it may 
have detrimental effects on the property of the lub- 
ricant. 

One answer suggested would be the use of a non- 
flammable diluent, such as fluorocarbon, and a 
small condenser to recover the vapors as they ex- 
haust through the crankcase vent. In any case, the 
diluent must be thoroughly mixed throughout the 
engine. 

Attainment of low fuel consumption has almost 
become an obsession with British designers and 
operators, a British engineer remarked, because of 
the high cost of fuel. 

Mainly for this reason, he said, the British have 
adopted the open combustion chamber. They feel 
that it is most efficient for several reasons: 

1. It dispenses with an intermediate stage in the 
combustion process, burning the fuel directly from 
the liquid state. 

2. It does not reserve part of its fuel supply for 
burning at a relatively late period in the cycle. 

3. The heat carried away in the coolant is re- 
duced to a low figure. 

Better utilization of available fuel was also the 
reason behind the development of the constant- 
volume bomb, which was covered in a CRC report 
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sented at the meeting. With this bomb the 
ymbustion characteristics of fuels can be studied. 

was developed by the Bureau of Mines Petroleum 
xperiment Station in cooperation with the Diesel 
uels Division of CRC. The project was started 
nortly after World War II, when it appeared that 
uels suitable for high-speed diesels would not be 
idequate to meet the demand. 

At that time, according to the report, it was 
shought that these engines could not digest, without 
undesirable sacrifice, certain stocks that were be- 
lieved to represent the greater percentage of fuel 
available for the diesel market. The intelligent ap- 
praisal of the situation as regards better utilization 


Automotive Engineers 
Said to Favor Empirical 


UILD-IT-AND-BUST-IT testing, in both labora- 
tory and field, has been the best way to find the 
right shape and material for automotive products. 
That’s how most automotive engineers argued at the 
meeting as they upheld the empirical as against the 
theoretical approach to design. 

“You can’t design automotive parts by the text- 
book. . . Grinding out design answers from form- 
ulas alone doesn’t bring best results.” Men from 
the industry chorused those sentiments at more 
than a few sessions. ‘Practice precedes science,” is 
the way one engineer put it. Others stressed that 
many data still must be unearthed in trial by test 
before reducing automotive design to mathematical 
behavior patterns. 

But before the meeting ended, automotive en- 
gineers took the steam out of a long-standing accu- 
sation. It’s said they pay little attention to stress 
analysis in designing parts and components, depend 
too much on rules of thumb and cut-and-try 
methods to achieve strength and durability. They 
admitted using more empirical information and 
less analysis than in most mechanical engineering, 
but showed good reason for it. 

“We select design stresses that aim for freedom 
from failure below a limited load and for a finite 
life,” automotive men said. “We expect failures un- 
der extreme overload, but try to prevent unsafe 
failures.” 

They admitted hardly ever knowing the true 
stress which exists in their products in service. But 
they do know that parts and components will stand 
up in reasonable usage for life of the vehicle. 

Automotive design practice was said to begin with 
observation of failures either in service or in labora- 
tory test. This brings empirical expressions relat- 
ing nominal stresses to the material’s character- 
istics. Such a relation applies only to one type of 
service. Yet despite these restrictions, such infor- 
mation may be extrapolated to applications which 
at first may seem totally unrelated. 

Proof of the pudding, argued motor vehicle de- 
signers, is that many marine, railroad, and ordnance 
vehicle developments were based on passenger-car 
practice and have proved satisfactory. 

Residual stresses too, imparted by most all manu- 
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of the available fuels required factual data concern- 
ing combustion characteristics of the specific fuel 
components. 

Researches resulting from this demand called for 
some method of obtaining a significant measure of 
the ignition quality of narrow-boiling cuts and 
samples available only in extremely small quanti- 
ties. 

The constant-volume combustion technique both 
meets the demand for a small-sample technique 
and allows the comprehensive investigation of the 
combustion characteristics of a fuel over wide 
ranges of operating conditions, according to the 
report. 


DESIGN METHODS 


Based on discussions and eight papers presented at one Aircraft ses 
sion, two Engineering Materials session, one Truck and Bus session, and 
one Pasesnger Car session... “The Accessory Manufacturer's View of 
Field Service,’ by P. H. Emrich, Vickers, Inc. . . . “Automotive Applica- 
tions and Special Features of Synthetic and Natural Rubbers,” by J. W. 
Liska, Firestone Tire and Rubber Co “The Automotive Differential,’ 
by L. Ray Buckendale and L. G. Boughner, Timken-Detroit Axle Co... 
“Operational Stresses in Automotive Parts,” by Robert Schilling, Research 


Laboratories Division, GMC . “Engineering of the Involute Spline,”” by 
G. L. McCain, Chrysler Corp. . . . “Gear Serviceability,” by J. O. Almen, 
Research Laboratories Division, GMC (presented by R. L. Mattson) 


. Planetary Gears for Automatic Transmissions,” by D, T. Sicklesteet, 
Borg-Warner Corp ... ‘Stresses Imposed by Processing,” by O. J. 
Horger, Timken Roller Bearing Co These papers will appear in 
abridged or digest form in forthcoming issues of SAE Journal, and those 
approved by Readers Committees will be published in full in SAE 
Quarterly Transactions. 


facturing processes, defy scientific evaluation, auto- 
motive men heard. Both mechanical and X-ray 
methods throw some light on internal stresses. 

X-ray analysis detects only elastic stresses, those 
in the surface layer. In the mechanical boring-out 
method, a shaft specimen—with strain gages ce- 
mented on the surface—is bored in steps. The 
bored shell also is cut and slit longitudinally. 
Length and diameter changes measured with the 
gages permit calculation of residual stresses in three 
principal directions. 

These experimental techniques revealed residual 
stresses to be beneficial. When in a favorable di- 
rection, these stresses help extend fatigue life of a 
part by working against service-imposed stresses. 

Gear designers too supported the empirical 
method. Lab data plus service records on thou- 
sands of gears in service produced useful formulas. 
“Let the gears tell us what they can or cannot do,” 
said one engineer. 

Conventional methods satisfy gear design for 
heavy industrial and marine equipment. But such 
gears are grossly overdesigned, use too much ma- 
terial, take too much weight and space. The more 
than two million gear histories studied by one gear 
research group yielded fatigue life criteria and ways 
to predict scoring. 

Selecting the right material compound for a part, 
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like the stress analysis determination, is impossible 
based on theoretical considerations alone. Rubber 
was cited as a case in point. Despite the growth of 
fundamental knowledge relating rubber’s mechani- 
cal properties, little of it has been translated into 
engineering usefulness. 

Automotive design engineers were urged to co- 
operate with rubber manufacturers before selecting 
a given elastomer or compound for a specific use. 
That’s because creation of successful rubber prod- 
ucts still depends on a combination of compound 
improvement, empirical data, cut-and-try methods, 
and extensive end-product testing. 

The experience accumulation on the product 
continues even after it hits the market, said auto- 
motive engineers, if we’re to achieve continued im- 
provement. Customers’ complaints were labelled a 
valuable index to product shortcomings. 

Engineers agreed that no Known pretesting sys- 
tem shows up all the bugs in a product. But few 
deficiencies escape the cost-conscious eye of the 
customer. Repeated complaints should move en- 
gineering and production departments to remedial 
action. 

The first-find-out-if-it-works technique of en- 
gineering proved to be an integral part of industry 
standards-making too. Achievement of the recent 
American Standard for involute splines, also an 
SAE Standard, was credited to an 1l-year buildup 
of industry experiences. 

As production and engineering difficulties with 
the first involute spline standard, published in 1939, 
came to light, changes to overcome them were tried. 
From actual usage came data on needed fits and 
tolerances, sizes and dimensions. From the experi- 
ence of many emerged a significant tool for all, the 
current Standard. 

Automotive design methodology’s pay-off is in the 
products it spawns, its practitioners showed. Dis- 
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MARIANNE STRENGELL, Director of the 
Weaving Department of Cranbrook Acad- 
emy of Art and well-known designer of 
fabrics, is shown here with some of the 
fabrics she has designed. Under the chair- 
manship of J. W. Greig, she discussed 
“Automotive Fabrics from the Creative 
Viewpoint.” 


She called for the use of more imagina- 
tion in the design of fabrics for automo- 
biles. Using the 1950 cars as examples, she 
said that the upholstery fabrics were all 
very handsome, subdued, and easy to live 
with. But, she added, there is too much 
similarity in fabrics and their treatment by 
the various car makers—and they are not 
practical. 


She believes that if a creative designer 
could design the fabrics used, there would 
be more individuality and beauty in the 
upholstery and, at the same time, it would 
be more stainproof, fireproof, and have 
higher tensile strength than those now 
used. 





cussions of how specific parts and components were 
born of these engineering techniques further solidi- 
fied agreement on the empirical design approach. 

Observing the part’s performance in both lab tests 
and field service helps the automotive engineer 
build a satisfactory life into his design. Too, the 
part has little excess weight and material. 

Such studies help motor vehicle engineers classify 
parts into three groups: (1) those subject to static 
failure (under a single load failure); (2) those sub- 
ject to fatigue failure (under repeated load cycle) ; 
and (3) those subject to either static or fatigue 
failure. 

Some parts in the first group will not be subject 
to load reversal. Parts in this group—axle forgings 
and housings—must have static load stress a frac- 
tion of the yield strength. Steering gear and link- 
age are typical of first-group parts that are subject 
to load reversal. They will fail only by permanent 
deformation under collision loads. 

Parts that fail by fatigue also are subject to non- 
reversing loads (transmission gears and splines) 
and fully reversing loads (crankshaft and crank 
mechanism). Third-group parts, which may fail 
statically or in fatigue, include leaf springs on 
Hotchkiss drives, suspension coil springs, axle 
shafts, front-wheel spindles, knuckles, and king- 
pins. 

Lab researches also showed how to get the favor- 
able residual stresses. In one case quenching in 
water from the temper showed a 29% increase in 
endurance limit over cooling in air, and 52% in 
another part. 

Designers accepted this as a way to get “‘some- 
thing for nothing.” Just by switching the after- 
quench method, a given amount of material in a 
part can be made to do more work. For this pur- 
pose, water is the best method of cooling from tem- 
per, with oil, air, and furnace cooling next. 
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One engineer reported that increased fillet radius 
ften will get more work from a part than increased 
ross-section. Sharp corners are stress raisers. 
hey are commonly left by spot-facing, milling, and 
ther machining operations. Introducing appreci- 

ible fillets cuts down stress concentration and ex- 
ends endurance limit. 

Empirical methods also pay off in planetary gears 
for automatic transmissions, showed a gear man. 
He estimates full-throttle life requirements, con- 
verts it to stress cycles, lays out the gears, and 
makes several trials before final design. Result: 
smallest and strongest gears for the job. It saves 
materials too because the gear’s full strength is de- 
veloped. In fact, no safety factor is used for the 
bending fatigue data reflecting desired service and 
life expectancy. 

The military preparedness atmosphere permeat- 
ing the meeting brought out in sharp relief these 
materials conservation aids. Seriousness of the 
materials situation was brought home by reports of 
SAE technical committee work in evaluating critical 
materials in Army vehicles for Ordnance. 

From cut-and-try methods to satisfy specific 
service requirements have emerged nearly 200 sepa- 
rate rubber products for the 400 or so rubber parts 
in the modern passenger car. Giving the rubber 
technologist latitude in developing the compound, 
without restrictions on choice of rubber (provided 
it qualifies under service conditions) produced good 
results in radiator hose, fuel and oil hose, fan belts, 
brake hose, and tires. 

The merit of Keeping an ear attuned to field 
service complaints was proved in a chassis design 
problem. When wishbone-type front. suspensions 
first were introduced, the shock absorber and its 
arm formed the upper wishbone. Although satis- 
factory in normal service, this construction brought 
complaints of frequent collision damage. The as- 


Better Equipment Improves 
Highway Transport Vehicle 


ESEARCH to improve equipment for refrigerated 
a motor transport is proceeding along three lines— 
to raise the efficiency of truck bodies, to refine 
methods of using power from the truck engine to 
produce the refrigeration, and to perfect inde- 


pendent refrigeration systems for trucks, experts in 
this field revealed. 


Compact, light-weight, and reliable refrigeration 
equipment has become an absolute necessity now 
that more than 65% of all currently consumed food 
items classed as perishable or semi-perishable, and 
its importance is growing, it was pointed out, as the 
use of frozen foods expands. 

Refrigerated foods fall roughly into three classi- 
fications: One group needs only a comfortable room 
temperature, one requires a near-freezing tempera- 
ture, while the last, embracing all frozen foods, has 
to be held at close to zero. Most of the problems 
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sembly was redesigned to withstand a longitudinal 
horizontal force of about 3000 lb before permanent 
set, which put a stop to the trouble. 

Another engineer reported that during the war, 
Sperry Gyroscope Co. discovered through its service 
organization that one of its intricate devices 
wouldn’t operate in the desert without cleaning 
every 20 hr. A simple design change made the in- 
strument practical. 

Engineers said they abandoned the straight or 
parallel type in favor of the involute spline because 
experience proved it is easily manufactured by sev- 
veral processes, requires a minimum of tools, ordi- 
narily does not need to be ground, is self-centering, 
and carries maximum power because of a fillet at 
the spline tooth root. 

The new standard, adopted by SAE in 1949 and by 
ASA in 1950, greatly simplifies manufacture of in- 
volute splines. The engineers who developed this 
standard, previously revised in 1946, have added 
tolerances which cover unavoidable manufacturing 
errors. This gives manufacturing control that 
facilitates mating of external and internal splines. 
Without these allowable errors, parts made even in 
the same factory sometimes would not assemble 
with desired clearance without hand fitting. 

Despite the progress to date with their techniques, 
automotive engineers were quick to point out that 
basic problems still challenge them. The automo- 
tive differential is a case in point. 

Partial remedies have been devised. Still un- 
reached is an answer that satisfies all demands un- 
der all the conditions in which driving wheels may 
operate. “Maybe what we are looking for is a 
mechanical or electronic brain,’ mused one differ- 
ential specialist, “but no one has yet figured out how 
to put this together, with the machinery that it 


would actuate, inside the space limitations of an 
automotive rear wheel.” 


REFRIGERATION 


Based on discussions and two Papers presented at one Truck and 
Bus session... “Refrigeration of Delivery Vehicles,” by W. E. Petersen, 
International Harvester Co. . . . “Refrigeration of Highway Transport 
Vehicles,” by V. M. Drew, Fruehauf Trailer Co. . . . These papers will 
appear in abridged or digest form in forthcoming issues of SAE Journal, 


and those approved by Readers Committees will be published in full in 
SAE Quarterly Transactions. 


with which shippers have to contend arise when 
there is need to exercise a narrow range of tempera- 
ture control, particularly on a long haul. 
Condensation due to humidity and temperature 
differentials was called the bane of the body designer 
and the transport operator. To overcome this it 
was suggested that “weep holes’ be placed along 
the lower side or bottom of the side walls. Damp- 
ness also raises havoc with body floors, hence 
preference is being given to metal rather than to 
plywood when conditions are severe. Extrusions 
of magnesium, aluminum or preformed stainless 
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steel, given a contour, which provides longitudinal 
troughs for disposal of water, are now finding ready 
acceptance. Such design flooring has the added 
advantage of permitting under-load air circulation. 

It was pointed out that highly polished metal 
body panels have a higher degree of thermal 
efficiency if left unpainted, but that if painting is 
necessary light colors should be used. This com- 
ment aroused considerable discussion. One oper- 
ator maintained that painting made no difference 
as far as his tests could reveal, while another de- 
clared that tests with thermocouples showed a dif- 
ference ranging from 20 to 30%. Further discus- 
sion revealed that little testing had been done of a 
definitive nature. In this connection it was sug- 
gested that an instrument for tape recording of 
refrigeration performance of vehicles on the road 
would be well worth developing. 

That refrigerated transports are built to maintain 
temperatures and not to serve as icing plants, was 
another point stressed by a discusser. When pre- 
cooling is not practiced, it was said, refrigeration 
may be inadequate and the operator then blames 


MOTOR TRANSPOR 


Based on discussions and two papers presented at two Transportation 
and Maintenance sessions . . . “Maintegance Savings Accomplished 
through an Integrated Plan of Precision Testing and Adjustment 
to Manufacturers’ Standards,” by A. W. Neumann, The Willett Co. 

. Mechanizing the Garage and Shop from an Economic Standpoint— 
“Daily Servicing’: W. L. Bennett, Baltimore Transfer Co.; ‘Preventive 
Maintenance and Routine Running Repairs’: Linn Edsall, Philadelphia 
Electric Co.; and ‘Repair and Overhaul’: H. H. Earl, United Parcel Ser- 
vice of New York, Inc. . . . These papers will appear in abridged or 
digest form in forthcoming issues of SAE Journal, and those approved 
by Readers Committees will be published in full in SAE Quarterly 
Transactions. 


OTOR TRANSPORT operators are making a de- 

termined effort to reduce the cost of mainte- 
nance, but it was apparent that they are not in ac- 
cord as to how to accomplish it. However, this 
very lack of unanimity served to reveal a wide- 
spread agreement, namely, that the conditions fac- 
ing each operator differ and that the problems 
arising therefrom can be solved only by thorough 
analysis of individual conditions. 

A common note was struck for those who had 
been in business for many years when the statement 
was made that vehicles had become more compli- 
cated with the years, hence there was greater need 
for control of costs since man-hours tended to rise. 
Cited among items adding to service were oil bath 
oil cleaners, hydrovacs, and, also, inaccessibility 
created by styling. 

Proper methods and procedures may very possibly 
produce as satisfactory results as the use of certain 
mechanical equipment, said one operator. Where 





the cooling mechanism or the body insulatio 
Pre-cooling can be done faster when body interio: 
are made of light metal than when plywood is use: 
it was stated. 

Use of engine power for refrigeration has be¢ 
practised for many years and has proved satisfax 
tory where semi-perishables are to be hauled, bi 
there was agreement that getting a constant pre: 
sure from an engine operating at varying speed 
constituted a real problem. Hydraulic and mag 
netic clutch systems have been devised to overcom: 
this drawback and it is in the improvement of thes: 
devices that research is now engaged. 

That independent automatic refrigeration unit 
are better than ice or hold-over installations whe: 
a narrow temperature control is a requisite, was 
generally agreed. The independent unit is mor 
compact and more dependable because tempera- 
tures do not decline over a long haul. The trend 
is toward using liquid rather than aircooled engines 
to power these units in order to gain greater de- 
pendability, even though it may mean adding 
slightly to weight. 


Operators Search for 
Maintenance Cost Cut 


the operation involves light vehicles for city delivery 
as well as heavy-duty trucks for long hauls, he sug- 
gested using automatic shut-off nozzles on gasoline 
pumps as being more practical than high output 
pumps, because of excessive spillage. Under simi- 
lar conditions it may prove more satisfactory, he 
said, to pump oil directly from barrels by hand than 
to go to the expense of installing equipment to dis- 
pense several grades of oil, particularly if the fleet 
is scattered. 

Discussion as to what equipment to have in a 
shop centered on the relative merits of hoists versus 
pits, and, again, this emphasized that operating 
conditions were the determining factor, since no 
formulation could be reached that was universally 
acceptable. One operator advocated a high degree 
of instrumentation for testing, to hold vehicle oper- 
ation to manufacturers’ specifications, while an- 
other operator urged experimentation to arrive at 
one’s own optimum. However, both discussers 
agreed that it was essential to make a correct diag- 
nosis by whatever means available lest service work 
be wasted. 

The way economies may be effected by studying 
individual operating conditions was well exampled 
by the experience of one operator who told of check- 
ing items listed for frequent inspection only to find 
money being wasted in excess maintenance. But, 
worse than that, the listing of unnecessary work led 
service men to disregard instructions and eventually 
to neglect necessary work. The desire for perfec- 
tion, said another operator, must be restrained in 
the light of high productive hour costs, and a little 
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ss efficiency is preferable to over-maintaining and 
ver-equipping the shop. 

It was obvious that operators regard PM as a 
neans for keeping vehicles out of the shop and this 
they are keen to do, but again, they go about it in 
different ways. One operator told of classifying 
work to fall into two inspection periods: one to be 
performed at 1000 to 1500 miles, the other at 6000 
miles. A mobile inspection and maintenance unit 
was then developed for dispatching into outlying 
areas where the trucks were garaged, there to be 
used for the 1000-mile period, thus eliminating the 
need to bring trucks into the shop for anything but 
the long interval checkup. 

Another operator, striving to the same end—to 
keep trucks away from the shop “where it costs 
even to move them from place to place”—described 
as one step to lengthen checkup intervals the use 
of an expensive grease. By switching to a grease 
that would give satisfactory service for a longer per- 
iod, even though more costly, there was a saving 
in labor costs. 

When it came to a question of keeping service 
records, opinion differed as to the scope and detail 
required. A strong plea was made for keeping all 
records and forms as simple as possible because, as 
one operator put it, shop men are neither trained for 
nor interested in doing paper work. 

In training men for service work, said one oper- 
ator, younger men respond better than older ones. 
Several discussers corroborated this statement and 
all urged that training programs be set up since 
good mechanics were no longer to be found easily. 


Let’s Have Even More Safety 
Say Engineers at Sessions on 


COMMENDABLE job has been done to make fly- 
A ing safer, but an even better job remains to be 
done and must be done. This was the common ex- 
pression of the meeting, apparent even in the under- 
tones and overtones. Varied approaches were made 
to the subject of air safety, which served to clarify 
the problem, while reports presenting what was be- 
ing done gave assurance of further progress. 
Accidents have a profound effect on public confi- 
dence which is reflected in revenue and develop- 
ment of air transport, it was stated. Their preven- 
tion should be regarded as much of a business 
transaction as any financial deal that calls for the 
close attention and best brains of management since 
it involves the protection of capital or the realiza- 
tion of profit. As one speaker put it bluntly, the 
airlines cannot afford the present loss of equipment 
the investment in trained personnel, the liability 
suits, and the hull losses. 
In support of this contention that accidents 
cause a serious setback, the statement was made 
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THE PREPRINT BOOTH was active every day. L. D. Thompson (left) 

was an early buyer before the crowd descended. SAE Enrolled Student 

Dick Diller of Detroit Institute of Technology is the man behind the 
counter 


AIR TRANSPORT 
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actions. 


that a well-publicized accident could be felt in 
traffic for two months thereafter. But some were 
not convinced, holding that revenue losses due to 
loss of public confidence cannot be proved sta- 
tistically. Results of a questionnaire were pre- 
sented which showed seasoned or persistent airline 
travelers putting faster aircraft as the outstanding 
technical improvement of the past years. However, 
“safety” was a significant write-in item in this 
questionnaire. 

In illustrating why accidents come about, one 
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speaker commented that it was a chain formation 
of small errors rather than a single error, or error 
following upon error, that resulted in serious conse- 
quences. Item A, he said, may fail only once in 
50,000 hr, item B in 100,000 hr, and item C in 20,000 
hr. No single item may lead to a fatal accident, 
but the cumulative total of these failures may, and 
has, caused serious accidents. Attention, he said, 
must therefore be given to all the things that may 
go wrong, and each safety measure must be con- 
sidered in the light of the whole. 

Some of the measures now being worked out as 
laboratory projects to contribute to overall safety 
were listed by one speaker as: fire tests of installa- 
tions, equipment, and materials; crash and decel- 
eration tests of fuel tanks; tests of cockpit visibility; 
and development of instruments, accessories, and 
devices for analyzing structural and flight charac- 
teristics. The fruit of studies on cockpit visibility 
will be seen on aircraft now coming into service, it 
was revealed. Continuing tests are being con- 
ducted to improve the pilot’s vision when flying 
through rain, while studies are being made of the 
effect of reflections in night flying. 

The place of statistics in accident prevention 
came in for considerable discussion. Statistics are 
invaluable, it was pointed out, but the application 
of remedial measures cannot wait for statistics if 
public confidence is to be retained. There is such 
a thing as requiring too many statistics before act- 
ing, and another of acting before enough statistics 
are secured. 

In this connection one speaker pointed out that 
there were not enough accidents (fortunately) to 
furnish the mass data needed for statistical analy- 
sis. The problem then becomes, he said, how to 
secure information on near misses. The several 
variables or sequences of events required to change 


PRODUCTION 


Based on discussions and eight papers presented at one Production 
session, one Engineering Materials session, one Body session, and one 
Aircraft session . . . “Advanced Production Developments,” by Joseph 
Geschelin, Automotive Industries . . . “Increasing Productivity in Pro- 
duction Machining,” by Michael Field and Norman Zlatin, Metcut Re- 
search Associates . . . “Mass Production Lapping Techniques,” by C. R. 
Moore, Chevrolet Motor Division. GMC .. . “Developments in Large 
Closed Die Forging,” by E. O. Dixon, Ladish Co. . . . “Mass Marquench- 
ing,” by W. B. Cheney and W. C. Hiatt, International Harvester Co. . 
“Problems Involved in Joining Sheet Metal for Torque Converters,” by 
H. O. Flynn, Chevrolet Motor Division, GMC . . . A Modern All- 
Aluminum Body Development for Production—Introduction: E. C. 
DeSmet, Willys-Overland Motors, Inc.; “Selection of Materials’: J. H. 
Dunn, Aluminum Co. of America; “Spotwelding”: E. J. Zulinski, Progres- 
sive Welder Co., and “Engineering, Fabrication and Assembly”: C. J. 
Schmidt, Goodyear Aircraft Corp. . . . “German Aircraft Manufacturing 
Methods,” by August Bringewald, Republic Aviation Corp. . . . These 
papers will appear in abridged or digest form in forthcoming issues of 
SAE Journal, and those approved by Readers Committees will be pub- 
lished in full in SAE Quarterly Transactions. 
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an incident to an accident come together wit 
sufficient frequency to cost the industry huge sum: 
therefore, no incident is too insignificant to receiv 
attention. 

By way of illustration, he pointed out that w: 
know how many times pilots have flown into moun 
tain tops, but we don’t know how many near misse 
there have been. At the present time, the slips anc 
fumbles, or potential accidents, are revealed b\ 
casual gossip alone and that is not good enough 
There should be a place, he declared, where person- 
nel can confess their errors without fear of ridicul: 
or punishment, and without casting reflections on 
fellow workers. 

That safety has been a real achievement was re- 
flected in figures presented to show the growth of 
air transport since 1940. These are a 260% increase 
in number of aircraft in airline service, a 600% ex- 
pansion in air lift, a 1100% increase in cargo ton- 
miles per hour, and a 875% increase in passenger- 
seat miles per hour. 

Against this background of tangible performance 
the following forecast was made: 


1. Substantial improvement in schedule regu- 
larity and dependability during the next five years 
from activation of the CAA-sponsored navigation 
improvement project presently emerging from the 
planning stage. 

2. Basically, new transports introduced into serv- 
ice during the next 15 years will be powered by tur- 
bine powerplants (helicopters excepted). 

3. Turbine-powered aircraft will be introduced 
into transport service in the United States within 
the next two years. 

4. Commercial air strength will continue to in- 
crease through 1952 at a rate equal to or greater 


than any other commercial phase of national 
strength. 


Advances to Speed Manufacture 
Of Military, Civilian Materiel 


ILITARY exigency plus normal incentives for 
more production and better products heightened 
interest in the new methods, machines, and ma- 
terial uses disclosed at the meeting. Exchanges on 
machining, brazing, lapping, heat-treating, forging, 
air assembly, and aluminum car body building 
presage economy in both civilian and military pro- 
duction. 

Real gains are in the offing in machining time. 
Faster cutting rates and chip production, far ex- 
ceeding conventional practice, are feasible, spe- 
cialists in the field showed. Lab tests with cutting 
speeds up to 1200 fpm gave adequate tool life in 
machining certain steels. Contrast this with the 
200 to 600 fpm speeds, current practice in machining 
cast irons and steels with carbide cutters. 
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Selecting the right material and developing its 
structure metallurgically holds the key to greater 
machining productivity. Milling and turning tests 
on cast iron proved that micro-structure rather 
than chemistry determines machinability. For ex- 
ample, annealing cast iron, to convert the matrix 
to ferritic form, has made possible cutting speeds 
five to ten times higher than those with conven- 
tional cast irons. 


But to exploit high-speed cutting, close micro- 
structure control becomes a must. Coarse pearlitic 
iron gives twice the tool life of fine pearlitic iron. 
Even small quantities of free carbide drastically 
reduce tool life. Five percent free carbide in a 
pearlitic matrix reduces tool life one-third. 

Tool material too must be compatible with micro- 
structure. Switch from high-speed steel to carbide 
tools can increase productivity five to 25 times, it 
was indicated. However, some drilling, broaching, 
and forming operations may require high-speed 
steel rather than carbide tools. 

Brazing was said to be opening new vistas to 
fabrication of torque converters, important ele- 
ments of automatic transmissions for both civilian 
and military vehicles. It has made possible a sheet 
steel-bladed converter for the Chevrolet Power 
Glide. 

A converter assembled of stamped steel parts is 
more conducive to efficient large-scale production, 
particularly as compared with cast iron and cast 
aluminum units. The five elements making up the 
Chevrolet converter contain 257 pieces as brazed. 

High production demands and close tolerance 
limits imposed by the Chevrolet converter job also 
brought about high production, automatic machine 
lapping methods. New equipment developed can 


generate relatively large flat surfaces to exception- 
ally fin tolerances. 


Oil pump gear requirements give some notion of 
the needs to be satisfied. Such gears must be 
lapped to a tolerance of 0.0003 in. for thickness and 
0.0001 in. for parallelism to assure an axial operat- 
ing clearance of 0.0005 to 0.0007 in., with a minimum 
of selective assembly. 


New lapping equipment used by Chevrolet is sim- 





ONE CORNER of the long registration desk which handled as high as 
1500 registrations in one day during the meeting. (SAE Placement 
Committee Chairman Clifford M. Larson is the man on the right) 
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Problems in fabricating aluminum car bodies have been licked, revealed 


reports on a four-company experimental car project. Interest ran high in 
the aluminum car body parts displayed at the meeting 


ple enough for an unskilled worker to operate and 
maintain. Ingenious fixture design, using Bakelite 
and micarta work holders, eliminates fixture clamp- 
ing pressure, which distorts the part during the 
finishing operation. 

Another operation adapted to mass production is 
marquenching, a heat-treating process that involves 
the interrupted quench. It imparts a fine mar- 
tensitic case structure. Marquenching produces 
gears with hardly any residual stresses, advised a 
production man who is using it. This increases 
durability from 100 to 200% and boosts load-carry- 
ing capacity 15 to 20%. 

In addition, marquenching offers other advan- 
tages: elimination of quenching dies, plugs for 
splined bores, and individual handling of parts; 
greater alloy life; and increased productivity. 

Typical of the savings from marquenching is the 
case of one transmission. It had 13 carburized 
parts, of which five were press quenched, five plug 
quenched, one individually quenched, and two batch 
quenched. Now these parts are all batch quenched, 
with tolerances and bearings within limits. 

Bigger and sounder forgings are on the way using 
the closed die technique, predicted a forging spe- 
cialist. This metal forming process not only yields 
superior engineering properties in a part, but also 
gives uniform quality and is economical in producing 
the final geometry. It’s of particular import to the 
war-revitalized aircraft industry. 

For example, an airplane landing-gear cylinder, 
extruded from a hinged end section, saved sub- 
stantially in metal and machining. Complex mul- 
tiple cylinder forging presses have been devised to 
produce plane propeller hubs with pierced barrels 
for blade sockets. Closed die forging can produce 
weldless rolled rings of complex contour. Typical 
of such products are rings gears up to several feet 
in diameter, cable sheave rims, and pipe and heat 
exchanger flanges. 


On the physical properties side, closed die impact 
forgings have higher transverse ductility, as shown 
by elongation and area reduction in static tensile 
tests. Such forgings also are sounder since the 
process increases their density or specific gravity. 

Engineers at the meeting concluded that closed 
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Automotive Products Display 











die forgings will give better and more dependable 
service. Increased size of individual forgings 
should make possible lighter designs, requiring less 
machining; elimination of connections, weld prepa- 
rations, and machined fits, and should also do away 
with machining equipment, labor, processing time, 
and bulk of material inventory which these factors 
invoke. 

A large capacity hammer developed by the Ger- 
mans during the last war has been brought to this 
country. Now in operation, this machine can pro- 
duce totally enclosed die contour forgings weighing 
more than 8000 lb. This German machine is only 
a starting point for continued development in the 
field, advised production specialists. Incidentally, 
the Russians also appropriated such a press. 

Another German wartime development offered 
for consideration in aircraft assembly is the “hole 
production method.” This airframe mass produc- 
tion system, developed by Dr. Spreiss of Dornier 
Aireraft, is said to reduce both operation time and 
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48 Exhibitors 


Aeroquip Corp. 

Aluminum Co. of America 
Aluminum Industries, Inc. 
American Bosch Corp. 

Auto Specialties Mfg. Co. 
Bendix Aviation Corp. 

Brush Development Co. 

The Buda Co. 

Campbell, Wyant & Cannon 
Foundry Co. 

Cities Service Oil Co. 
Cleveland Graphite Bronze Co. 
Consolidated Engineering Corp. 
Continental Motors Corp. 
Cummins Engine Co. 

DeLuxe Products Corp. 
Detroit Gasket & Mfg. Co. 
Dualoc Drive, Inc. 

Elastic Stop Nut Corp. of America 
Fram Corp. 

The Garlock Packing Co. 
Gemmer Mfg. Co. 

General Plate Division, Metals & 
Controls Corp. 

Hercules Motors Corp. 

Koppers Co., Inc. 


production space and to save material. Crux of 
the method is to complete all the detailed airframe 
parts, including rivet holes, before assembly so that 
no large jigs and fixtures are necessary for assem- 
bly. Minor and major assemblies are fabricated 
on racks moved on conveyor lines. 

There are at least five plus values from this as- 
sembly-without-fixtures method. 

1. Assembly line equipment can be of simplest 
form. 

2. There is no need for large, movable fixtures 
and jigs. 

3. Considerable time and material are saved. 

4. Little assembly or “tacking time” is required. 

5. Working conditions are not disturbed by form 
jigs or mounting points common to large jigs. 

Aluminum fabrication caught the eye of motor 
vehicle engineers too. Report on a four-company 
experimental project showed that aluminum alloy 
car bodies can be produced successfully in quantity. 
The higher material and processing costs for the 
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3ig Attraction at Meeting 


Showed Wares 


Link Engineering Co. 

Lisle Corp. 

Lord Mfg. Co. 

The MB Mfg. Co. 
McQuay-Norris Mfg. Co. 
Mechanics Universal Joint Division, 
Borg-Warner Corp. 

Monroe Auto Equipment Co. 
The Novi Equipment Co. 
Physicists Research Co. 
Ramsey Corp. 

Redmond Co., Inc. 
Sparks-Withington Co. 
Spencer Thermostat Division, 
Metals & Controls Corp. 
Spicer Mfg. Division, Dana Corp. 
Stewart-Warner Corp. 

Sun Electric Corp. 

Tinnerman Products, Inc. 
Titeflex, Inc. 

Torrington Mfg. Co. 

Vickers, Inc. 

Victor Mfg. & Gasket Co. 
Waldes-Kohinoor, Inc. 
Waukesha Motor Co. 

Zollner Machine Works 


aluminum structure are compensated for by weight 
saving, performance improvement, and greater dura- 
bility, said engineers who worked on the project. 

An experimental coupe body of aluminum, in- 
cluding steel hardware, weighs 312 lb as against 600 
lb for a similar all-steel body. The complete 
aluminum car’s curb weight is 2406 lb while its all- 
steel counterpart would weigh 2700 lb—an 11% 
weight-saving. Using aluminum for chassis parts 
could save another 200 lb, these engineers estimated, 
boosting the total weight saving to 20%. 

The lighter body has a lower center of gravity, 
which reduces side-sway and gives better road- 
ability. Doors and the deck lid are much lighter 
and easier to handle. Aluminum also should pro- 
long the vehicle’s life. Its corrosive-resistant 
properties resist attack of the elements, abrasive 
attack of road dirt and pebbles, and alkaline reac- 
tion of chemicals on highways. 

Time, materials, and equipment economies prom- 
ised by these new developments whetted appetites 
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for details of how-to-do-it disclosed at meeting 
sessions. 

Pointed to as tools embodying new machining 
productivity ideas were two Kingsbury automatic 
drilling and tapping machines at Ford. They drill, 
ream, bore, spot face, and tap cast-iron water pump 


bodies. These machines have a central column 
with eight stations and are equipped with semi- 
automatic indexing. All tools are carbide, except 
the high-speed steel taps. Each machine combines 
the operations of four different machines—and also 
saves handling time, because of the carbide tools 
and high speeds used. 

One of the stunts used in brazing torque converter 
elements is to suspend the 500-mesh copper brazing 
powder in a fluid vehicle. Two mixture ratios are 
used. The “heavy” mix having a viscosity of 15 
sec calls for 5% to 6 lb of copper per gal of fluid 
vehicle; the “light” mix with a viscosity of 134% sec 
requires 41% to 5 lb copper. 

Vanes comprising the converter members are as- 
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sembled and held together by upsetting operations 
or several spot welds. The assemblies are then 
dipped into the brazing solution mixtures, which are 
in some cases brushed on. The assembly is then 
sent through a brazing furnace. After cooling, cer- 
tain members are sized to correct slight out-of- 
roundness. Solidified copper collecting in the vane 
ends is removed by an abrasive wheel down to the 
true vane edge. 

Another production “first” claimed for the Chev- 
rolet automatic transmission is the Lapmaster. It 
produces a very flat surface with finishes to 25 to 
35 micro-in. rms. This combination gives a good 
seal for all internal parts. Using a fine abrasive, 
it may be possible to eliminate all gaskets. Here 
is how the Lapmaster works: 

Loose abrasive in a cutting fluid is fed to a large 
horizontally rotating lapping plate. Four con- 
ditioning rings in contact with the lap plate are 
restrained from rotating around the lap plate axis 
by bearings. But they do rotate around their own 





HUH? S. A. E. THAT AGAIN 


The Society of Automotive En- 
gineers announces that among the 
papers to be presented at its an- 
nual meeting in Detroit, Jan. 8-12, 
are: 

“Engineering of involute 
splines.” 

“Mass marquenching.” 

“The irreversible adiabatic poly- 
tropic process with variable spe- 
cific heat and its application to 
gas turbine cycle analyses.” 














From the Cleveland News 


axis. The machine part to be lapped is loaded in- 
side each conditioning ring. The Bakelite or 
micarta work holder, with holes shaped to the part, 
fits inside the conditioning ring. Thus the con- 
ditioning ring containing the parts rotates about 
its own axis while the lap plate covered with 
abrasive passes beneath it. 


This planetary action makes the abrasive trace 
an infinite variation of paths across the work. The 
part shows no discernible pattern. With a fine 
enough abrasive no scratches can be seen, even un- 
der a magnifying glass. 


Success of the other new mass production process 
disclosed, marquenching, advised a heat-treat spe- 
cialist, lies in proper control of furnace tempera- 
ture, carbon concentration, speed of quench, and 
quench time. 

For example, at International Harvester furnaces 
are operated in cycle according to one of three 


specified case depths—0.025 to 0.035 in.; 0.031 to 
0.047 in.; or 0.047 to 0.063 in. 
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Design of the 1600-gal quench tank was credited 
with making mass quenching feasible. The oil 
bath is held at 400 F,+2 F, by six radiant tubes 
which may heat or cool. The tank is designed s« 
that oil flow is greatest at the submerged work level 
The tank is located directly under the furnace side 
discharge door so that material discharged to the 
lowerator is into the 400 F oil. Work on the lower- 
ator is automatically time quenched. 


Design ingenuity also was pointed to in the huge 
German drop forging hammer, which has helped 
usher in an era of large-size closed die forgings. 
This machine avoids the most objectionable fea- 
tures found in large American-designed hammers 
since it has much greater capacity to withstand 
energy of blow. Thus the size of forgings can be 
larger. 

This machine obviates the large inertia mass 
needed, in the form of an anvil block, by mounting 
the lower die in a movable ram which reciprocates 
counter to the upper ram and die. The two rams 
meet at the center of their combined travel with 
complete momentum conservation. The conven- 
tional way has been to transmit the blow’s force 
through the forging to the stationary anvil block 
and foundation. Using this principle, the Germans 
produced a counter-blow hammer equivalent in 
forging performance to a conventional hammer 
rated at 100,000 lb. 


There are problems extant with large closed-die 
forgings, a machine tool man quickly added to bring 
the technique’s status into proper perspective. For 
example, forging billets weighing up to 12,000 lb 
are beyond the capacity of the usual billet-handling 
equipment in heavy drop-hammer shops. Larger 
controllable heating and cooling facilities than are 
available must be provided. Time-temperatures 
cycles, to which the material is subjected before 
forging, becomes more critical as cross-sectional 
dimensions increase. Bigger and better die blocks 
are needed. Success of closed-die forgings also 
calls for better lubrication of the metal die inter- 
face. Decarburization and carbon restoration too 
should be given serious consideration. 

The other German warborn technique, the hole 
production method, held the attention of aircraft 
manufacturing men. Crux of the technique is a 
“master body,” an aircraft component incorporating 
all the details, such as bulkheads, stringers, stiffen- 
ers, rigs, spars, and the entire rivet hole pattern, 
provided with drill bushings. The master body is 
of steel, electrically welded to avoid warping. 

Tools needed for the method are developed from 
the master body. They are: templets for bulkhead 
and rib flanges; cutting fixtures for bulkhead and 
rib flanges; assembly and drill jigs for bulkheads 
and ribs; cutting and drill jogs for stringers and for 
skins. 

Here is how the tools are made: 


Thin sheet metal is stretched around the portion 
of master body from which the tool is desired. 
Stiffeners are welded to the tool. Rivet holes and 
cut-outs are determined from the master body. 
The tools then are removed from the master body 
and the drill bushings inserted into the rivet holes. 


Other things new have been added to fabrication 


SAE JOURNAL 


iomcwormmaantion ace oad 


iran 





eae is “ 


wma: 


a 





f aluminum, demonstrated researchers on use of 
ne material for car bodies. They showed how to 
ck forming, joining, and assembly problems in 
1eir project. 

Aluminum forming in a die, they said, should 
ermit the material to flow freely. The blank- 
,older pressure should be just enough to prevent 
wrinkles from starting. Compound curves are best 
formed by displacement of material rather than by 
stretching or drawing. For quantity production, 
aluminum body panels and parts can be manufac- 
tured in conventional iron or steel forming dies, 
similar to those used for steel panels. Die material 
should not be porous and should be polished, so as 
not to scratch the material while forming. 


Drastic Operating Conditions 
Confront Designers, Makers of 


IRPLANES are becoming larger and more com- 
plex. They are expected more and more to oper- 

ate under cold-weather conditions, at high alti- 
tudes, and at higher speeds. Thus, some of the 
problems considered solved a few years ago are 
cropping up all over again. 

The more drastic conditions have created new 
problems, too. The gas turbine, which sends planes 
at tremedous speeds and great altitudes, has gen- 
erated questions not even dreamed of a few years 
ago. 

Progress to date, as discussed at the aircraft and 
aircraft powerplant sessions, was reported as fol- 
lows: 

* Development of the large airplane presents spe- 
cial problems, due to its size, but these are not too 
dificult to overcome. 

*Cold-weather operating troubles of large air- 
planes are being overcome. 

‘Starters of tremendous power are being de- 
veloped for high-powered turbojet engines. 

* Need for starting and operating turbojet engines 
at high altitudes has led to the development of a 
high-energy ignition system capable of initiating 
combustion up to a pressure altitude of 55,000 ft. 

* Damping characteristics of the hydraulic booster 
systems used on high-speed aircraft have been 
analyzed. 

*Advent of new higher-compression jet engines 
is changing fuel control requirements markedly. 

* Military aircraft programs must keep production 
planning flexible and give high priority to research. 


Large Aircraft Development 


One problem in development of the Lockheed 
Constitution—admittedly an airplane of unusual 
size and complexity—was how to be sure that the 
hydraulic and electrical systems would function 
properly in flight. The expense and risk of flight 
testing this large airplane with relatively unproved 
components would be great. 
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Most economical method of joining the aluminum 
body is resistance spotwelding. Areas inaccessible 
to the spotwelder were joined by riveting in the 
experimental aluminum car. Heat of torchwelding, 
it was felt, would reduce aluminum’s strength. 

In preparation for spotwelding, parts are cleaned 
by a degreasing bath, acid etch, hot water rinse, and 
air drying. Acid etch also prepares the surface 
for adhesion of paint primers. The welded and as- 
sembled body of the experimental car was given the 
usual body solder treatment at joints and surfaces 
needing attention. Primer coats of pyroxilin, zinc 
chromate or other quick-drying compositions are 
applied, after which finishing coats of enamel, 
synthetic enamel, or lacquer can be used. 


AIRCRAFT 
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Woldemar Voight, Air Materv nmand These papers will appear 
in abridged or digest form in forthcoming issues of SAE Journal and those 
approved by Readers Committees will be published in full in SAE 
Quarterly Transactions. 
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Lubrication of Aircraft Engines,” by Saul Barron, Powerplant Laboratory, 
Air Materie ymmand Start for Turbojet Engine by W. D. 
Downs, Powerplant Laboratory, Air Materie ‘and Hit 
Ene rgy Mult ple-o irk Ignition Systems for Jet Engir M. A. Zip- 
kin, H. E. Sheets, and C. N. Scott, Goodyear Aircraft Cory Turbo 
et and Turboprop Engine mtr by F. C. Mock, Bendix Products 
Vorking 


for Air Defense 


So, according to Lockheed engineers, complete 
mockups of both systems were built for full-scale 
operational testing. These were arranged to permit 
production of failures or faults in order to deter- 
mine the exact procedures and effectiveness of 
handling similar failures in flight. This high-cost 
program was felt to have been a sound investment. 
It eliminated many time-consuming delays during 
flight tests — and, it meant greater assurance of 
safety in these tests. 

Because the control surfaces of this plane were 
so large—and no aerodynamic balance was contem- 
plated—it was clear that a hydraulic boost system 
had to be used. To make such a system completely 
safe, three completely independent systems were in- 
stalled. Actual flight testing showed that all four 
engines could be dead and sufficient power would 
be supplied by one wind-milling propeller to pro- 
vide suitable control for landing. Revealed at the 
meeting also were results of an investigation of the 
damping properties of these hydraulic booster sys- 
tems. The analysis was developed by converting 
the system into an equivalent electrical system. 
Voltage and current in the electrica! circuit were 
related to pressure and flow rate, respectively, in 
the hydraulic system. Inertia, elasticity, and 
damping or resistance in the hydraulic system were 
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converted into the corresponding elements of in- 
ductance, capacitance, and resistance in the elec- 
trical system. The analysis was applied to the 
determination of hydraulic damping factors for 
various hydraulic system components, such as 
straight tubes, bends, fittings, and flexible hoses. 

Lubrication oils have been developed for recipro- 
cating engines that are satisfactory down to - 65 F, 
if diluted with gasoline, it was agreed by military 
men at the meeting. The lubrication system itself, 
however, was credited with causing engineers and 
the Air Force no end of trouble. Problems were 
said to include: 

1. Oil dilution and segregation. 

2. Engine breather difficulties. 

3. Oil tank and engine vent icing. 

4. Drainage of low points in the engine oil sys- 
tem. 

5. Oil tank heat-transfer characteristics. 


Satisfactory lubricants for turbojets also have 
been produced, it was indicated. But, especially 
with the dry sump engine, serious cold-weather 
difficulties seem not yet to have been overcome. 

It was reported, however, that the application of 
the recently developed closed-circuit oil system to 
the jet engine may be the answer. 

It was predicted that starters of 1000 hp may be 
used on turbojet engines of the near future. This 
power was compared with the 1000 hp that, less 
than 20 years ago, was the objective of aircraft- 
engine development itself, and with the 5-hp re- 
quired for starting our largest reciprocating engine. 

Basically, the reason for this disparity seems to 
be that the reciprocating engine requires starting 
assistance to only 2-3% of its rated speed, whereas 
the turbojet must be driven to 20% and more. 

This high power requirement, along with the need 
for a self-contained starting system, were said to 
have led to the development of the cartridge starter 
and the air starter. 

The cartridge starter has been most successful, 
according to reports, with a 3-sec burning interval. 

The air turbine starter was considered to have the 
advantage for certain applications, especially for 
multi-engine aircraft. 

The high-energy multiple-spark ignition system 
for jet engines was described as consisting essen- 
tially of an energy storage capacitator for each 
spark plug and a fast-acting, low-loss switch, which 
prevents the capacitators from discharging through 
the spark-plugs until a predetermined amount of 
energy has been stored in them. 

Discharge takes place across the spark-plug gap 
in an interval of only 1 microsec. 

The system was reported to have been developed 





Correction 


Figs. 8 and 9 were transposed in the 
article “Fuel Needs of High Compression 
Engines,” by M. M. Roensch and J. C. 
Hughes, p. 20 of the December, 1950, SAE 
Journal. Figure numbers and captions 
are correct as they are, but the charts 
themselves were transposed. 
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to take care of the high ignition energy requir: 
ments of jet engines at pressure altitudes aboy 
30,000 ft. Even under static conditions, it appea: 
that about 75 times as much energy is needed t 
effect ignition at 75,000 ft than at 35,000. Unde 
dynamic conditions, tests show that the differenc 
becomes even greater. 

Important features claimed for the new systen 
include the following: 

*It has no moving parts. 

*It will fire fouled plugs. 

*A shorted or otherwise damaged plug does no 
affect the operation of the other plugs. 

*It can be made insensitive to large-input voltag: 
fluctuations. 

*It is relatively unaffected by long ignition leads 

* Because of the low repetition rate of this sys 
tem, it can be operated with the same power input 
as conventional low-energy high-repetition rate 
systems. 

Our gas turbine fuel control situation is in a 
rather bad state of confusion, according to some en- 
gineers. Matters are not being improved, either, 
by the development of the higher compression en- 
gines, it was indicated. 

Many technical problems of power selection and 
transitional control remain to be solved, it was 
agreed. And there are the administrative prob- 
lems, too. Among those mentioned at the meeting 
were: 

1. Is the jet engine fuel control part of the engine 
or part of the airplane? 

2. What are some of the special difficulties of the 
jet control engineer in meeting military needs? 

3. Who should supervise the selection and adap- 
tation of a fuel control system for a given jet en- 
gine and airplane? 

Failure of the German aircraft industry to keep 
its production planning flexible and to continue re- 
search led to the collapse of German air defense and 
hastened defeat, according to a former Messer- 
schmitt production executive at the meeting. 

We can benefit from Germany’s mistake in three 
ways, he said: keep aircraft production attuned to 
tactical needs; retain skilled technical personnel on 
industrial jobs rather than pressing them into mili- 
tary service; and continue a healthy research and 
development program, even during a hot war. 

First blunder of the German high command, con- 
tended this man who was there, was failure to see 
itself forced from an offensive to a defensive war 
after the Battle of Britain. The urgent need to 
switch from bombers to fighters caught the in- 
dustry flatfooted. Shortsighted planning made the 
change-over a slow, pathetic struggle, he said. 

Crucial shortages of engineers and toolmakers, 
he reported, also impeded the conversion job. 
Policy level jobs were filled by politicians and 
“obedient officers,’ with no one capable of making 
clearcut technical decisions. Too late was the 
realization that research had been neglected. 

Such mistakes must not be repeated in this coun- 
try, aircraft men at the meeting agreed. This 
little-known story needs wider distribution, they 
said, if its moral is to do us any good: “Such things 
can’t and mustn’t happen here... and there is 
still time to do something about it.” 
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SAE 
National 


Passenger Car, Body 


& Materials Meeting 


Book-Cadillac Hotel, Detroit 


TUESDAY, March 6 
9:30 a.m. 
H. E. CHURCHILL, Chairman 


Development Highlights and Unique 
Features of the New Chrysler V-8 En- 
gine 
—W. E. DRINKARD and M. L. 
CARPENTIER, Chrysler Corp. 
(Sponsored by Passenger Car Activity) 


2:00 p.m. 
W. P. EDDY, Chairman 


Status of Ferrous Strategic Materials— 
Government and Industry Situation 
and Rulings 

—E. C. SMITH, Republic Steel Corp. 
Non-Ferrous Strategic Materials 
Government and Industry Situation 
and Rulings 

—R. J. LUND, Battelle Memorial In- 

stitute 

(Sponsored by Engineering 
Materials Activity) 


8:00 p.m. 
R. A. TERRY, Chairman 
Military Tactical Wheeled Vehicle Body 
Requirements. 
—CAPT. J. L. QUINNELLY, Ord- 


nance Department, Detroit Arsenal 
(Sponsored by Body Activity) 


WEDNESDAY, March 7 
9:30 a.m. 
E. J. HERGENROETHER, Chairman 


A New Casting Method for Making 
Automotive Parts with Closer Toler- 
ances 
—E. E. ENSIGN and G. VENNER- 
HOLM, Ford Motor Co. 
Materials of Military Motorized Equip- 
ment 
—COL. B. S. MESICK, Chief of Re- 
search and Materials Branch, Ord- 
nance Dept. 
(Sponsored by Engineering 
Materials Activity) 
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2:00 p.m. 

V. M. EXNER, Chairman 
Engineering Safety 
Bodies 


—H. K. GANDELOT, General Motors 
Corp. 


(Sponsored by Body Activity) 


into Automobile 


8:00 p.m. 
W. E. LYON, Chairman 

Tire Symposium 

Tire Noises 
—W. F. PERKINS and W. F. BILL- 
INGSLEY, B. F. Goodrich Co. 

Safety and Ease of Car Handling 
—J. J. ROBSON, Firestone Tire & 
Rubber Co. 

Riding Comfort 
—R. D. EVANS, Goodyear Tire & 
Rubber Co. 

Tire Wear and Durability 
—A. W. BULL, United States Rub- 
ber Co. 

(Sponsored by Passenger Car Activity) 





DINNER 


6:30 p.m. March 8 


L. |. WOOLSON 
Chairman, SAE Detroit Section 


Toastmaster, HARVEY CAMPBELL 
Executive Vice-President, 
Detroit Chamber of Commerce 


DALE ROEDER 
SAE President 


Engineering and Management 


HARRY J. KLINGLER 
Vice-President, General Motors Corp. 





March 6-8 


THURSDAY, March 8 


9:30 a.m. 
J. B. MACAULEY, JR., Chairman 


Instrumentation Symposium 


Development of a Modern Dynamom- 
eter Laboratory 
—C. L. BOUCHARD and HERBERT 
OXLEY, Ford Motor Co. 
Some Developments in Dynamometer 
Equipment 
—W.H. SMITH and J. B. BIDWELL, 
Research Laboratories Division, Gen- 
eral Motors Corp. 
A Study of Vehicle, Roadway, and 
Traffic Relationships by Means of Sta- 
tistical Instruments 
—T. J. CARMICHAEL, General 
Motors Proving Ground, and C. E. 
HALEY, Committee on Vehicle Char- 
acteristics, Highway Research Board 
The Lashograph—An Instrument for 
Observing Valve Lash of a Running 
Engine 
—EUGENE B. ETCHELLS, Chevrolet 
Motor Division, General Motors Corp. 
Strain-Gage Method of Determining 
the Running Lash of L-Head and Over- 
head Engines 
—A. E. CLEVELAND, Ford Motor Co. 
(Sponsored by Passenger Car Activity) 


2:00 p.m. 
A. T. COLWELL, Chairman 


Symposium—Improved Performance 
through Sound Valve Gear Design 


Camshaft Design as Related to Valve 
Train Dynamics 
—T. R. THOREN, H. H. ENGE- 
MANN, and D. A. STODDART, 
Thompson Products, Inc. 
Valve Lash, Automatic Tappets and In- 
strumentation 
—VINCENT AYRES, Eaton Manu- 
facturing Co. 
(Sponsored by Passenger Car Activity) 
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Find Altitude Effect 
On Diesel Performance 


Based on paper by 


H. W. BARTH 
D. M. LYON 
and R. B. WALLIS 


Electro-M itive Division, 
eneral Motors Corp 


NCREASE in density altitude brings 

a decrease in power, but affects heat 
rejection only slightly. These results 
stem from tests made with the General 
Motors 567, 16-cyl, two-stroke diesel 


engine in the Model F7A locomotive, 
at altitudes of from 500 to 10,000 ft. 
Middle curve of Fig. 1 shows how 
horsepower varied with change in den- 
sity altitude. This curve represents 
total brake horsepower, and includes 
the power required for the various lo- 
comotive auxiliaries as well as the 
power available for tractive effort. 


Power Drops Off 


This curve shows practically no 
change in horsepower from sea level 
to 2500 ft. Between 2500 and 5000 ft, 
a decline in horsepower becomes evi- 
dent. Above 5000 ft, the decline rate 
is about 20 hp per 1000 ft for this 16- 
cyl engine. 
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STANDARD DENSITY ALTITUDE - FEET x 1000 
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Fig. 1—Top curve shows how specific fuel consumption varied with 
density altitude in tests of the GMC Model 567 16-cyl, two-stroke 
diesel in a locomotive. The middle curve relates horsepower to 
density altitude. Lapse rate temperature, in bottom curve, equals 


59 F (at sea level) less 3.566 F per 


1000 ft elevation 
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PRESSURE ALTITUDE - FEET x 1000 


Fig. 2—From this chart can be determined the horsepower the 
engine will deliver under given temperature and altitude conditions 
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Of course, additional fuel would g 
more horsepower at any elevati 
But this additional horsepower is 1 
proportionate to the additional f 
supplied. 

Top curve in Fig. 1 represents s; 
cific fuel consumption in relation 
density altitude. Specific fuel co 
sumption is a function of brake hor 
power output. Since weight of f 
injected in pounds per hour remai 
constant for a given throttle positi: 
change in specific fuel consumption 
inversely proportionate to change 
horsepower. 

Standard density altitudes we 
based on standard elevation pressur: 
and a uniform temperature lapse rat 
of 59 F for sea level minus 3.566 F fx 
each 1000 ft in elevation. Where pres- 
sure altitude is accompanied by a 
temperature equal to the lapse rate 
temperature, the pressure and density 
altitudes are equal. The bottom curve 
in Fig. 1 shows this lapse rate tempera- 
ture. 

Fig. 2 consists of three curves show- 
ing engine crankshaft horsepower 
available for tractive effort as related 
to pressure altitude. These curves 
show horsepower which was available 
in the test locomotive and should be 
adjusted to rated horsepower for ap- 
plications to other locomotives. 


Estimating Power 


These curves are for constant tem- 
perature and are parallel to each 
other. Thus the expected horsepower 
for a locomotive under any particular 
pressure altitude and temperature con- 
ditions may be determined. 

The tests also revealed that heat 
rejection in the exhaust gases re- 
mained nearly constant at all alti- 
tudes. This was accompanied with an 
increase in average exhaust tempera- 
ture from 800 F at sea level to 1000 F 
at the maximum altitude. 

In this particular engine, exhaust 
heat rejection amounted to about 70,- 
000 Btu per min. Heat rejection to 
the cooling water increased slightly be- 
tween the low and high altitude ex- 
tremes, as did heat rejection to the 
lubricating oil. 


How Efficiency Suffers 


Heat energy converted to work was 
73,000 Biu per min at La Grange, I! 
(lowest test site) as against only 65,000 
Btu per min at Tennessee Pass (high- 
est test site). This is a drop in thermal] 
efficiency from 33-to 29.4%. (Pape! 
“Altitude Performance of the Electro- 
Motive 567 Engine under Railroad 
Conditions,’ was presented at SAE 
National Diesel Engine Meeting, Chi- 
cago, Nov. 3, 1950. This paper is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members 
50¢ to nonmembers.) 
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ib Tractor Engine 
asts Fuels and Oils 


paper by 


W. F. FORD 
and O. L. SPILMAN 


THE engine powering the Farmall Cub 
‘tractor has proved to be a valuable 
sst tool for laboratory evaluation of 

els and oils. It satisfies test engine 

‘sign requirements and accurately 
redicts fuel or oil performance in full- 

ale engines. 

The Cub engine fulfills our needs 
or a small engine suitable for labora- 
tory testing, which are: 

1. Multicylinder. 

2. Closely parallels automotive en- 
ine design. 

3. Has hardened crankshaft for use 
with copper-lead connecting rod bear- 
ings. 

4. 
tem. 

5. Ruggedly constructed to permit 
extended periods of over-loaded and 
hot operation. 

6. Being in commercial production 
in considerable quantity makes for 
economical initial cost and easy re- 
placement parts procurement. 

The engine is of satisfactory size. 
It is small enough to use small quanti- 
ties of fuel and oil for test. Yet its 
unit loadings and clearances compare 
to a full-scale engine within the Cub’s 
normal operating range. 

Cub engine test results correlate well 
with accepted full-scale gasoline en- 
gine tests. 

For example, Fig. 1 shows compara- 
tive test data for oils ranging from 


Has full pressure lubrication sys- 


Continued on Page 107 


Fig. 


Fig. 2—Bearing losses in 

the Chevrolet L-4 and 

Cug engine tests com- 
pared quite well 


1—Comparison 
deposit level of Chevro- 
let L-4 and Cub engine 


tests 
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Fig. 3—Engine deposit ratings in both the Chevrolet and Cub FL-2 


tests agreed closely 
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Fig. 4—Cub test results on piston skirt varnish correlated wel with 
those from Chevrolet FL-2 tests 
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Sparrow Is Named Chief 
Of ‘51 Technical Board 


W. SPARROW has been named 
» chairman of the SAE Technical 
Board for 1951. Vice-president of en- 
gineering for Studebaker Corp., Spar- 
row is a Past-President of SAE and has 
served on the Technical Board as well 
as SAE technical and administrative 
committees. He succeeds retiring 
Board Chairman W. H. Graves. 





SAE 


Technical Board 


S. W. Sparrow, Chairman 


B. Bachman 
y Bernard 
Brady 
Colwell 
Delaney 
Doman 
Gilmer 
Herreshoff 
Kelly 
Kroon 
Lansing 
Lewis 
Lundquist 
Nuttila 
S. Pigott 
Rittenhouse 
. Tanquary 
Teetor 
Youngren 
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Also appointed by the SAE President 
were five new members to start three- 
year terms in 1951. The new ap- 
pointees are: R. D. Kelly, United Air 
Lines, Inc.; R. P. Lewis, Spicer Manu- 
facturing Division, Dana Corp.; W. G. 
Lundquist, Wright Aeronautical Corp.; 
M. E. Nuttila, Cities Service Oil Co.; 
and E. W. Tanquary, International 
Harvester Co. 

Board members whose terms expired 
at the end of 1950 are: Charles Froeseh, 
Eastern Air Lines Inc.; C. E. Frudden, 
Allis-Chalmers Mfg. Co.; Arthur Nutt, 
consulting engineer; W. D. Reese, In- 
ternational Harvester Co.; R. L. 
Weider, White Motor Co.; and D. K. 
Wilson, New York Power & Light Corp. 


SAE Standards In 
ICC Revision Proposals 


URTEEN SAE Standards and Rec- 

ommended Practices are referenced 
in proposed revisions of the Motor Car- 
rier Safety Regulations currently under 
consideration by the Interstate Com- 
merce Committee. 

Equipment meeting these standards 
would be deemed by the ICC to be in 
compliance with the regulations. 

Copies of these 14 Standards and 
Recommended Practices—comprising 
32 pages reprinted from the 1950 SAE 
Handbook—are available to SAE mem- 
bers for $1 and to nonmembers for $2 


Kelly 


Lewis 


Lundquist 


Nuttila 


Tanquary 
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ym the SAE Special Publications De- 
rtment. 
The items referred to are: 


1. SAE Standards for Electric Head- 

mps for Motor Vehicles. 

2. SAE Recommended Practice on 
sealed Beam Headlamp Units for Mo- 
or Vehicles. 

3. SAE Recommended Practice for 
Clearance, Side-Marker, and Identifi- 
‘ation Lamps. 

4. SAE Standard for Tail Lamps. 

5. SAE Standard for Color Specifica- 
tion for Electric Lamps. 

6. SAE Standard for Stop Lamps. 

7. SAE Recommended Practice for 
Reflex Reflectors. 

8. SAE Standard for Insulated Cable. 

9. SAE Recommended Practice for 
Automobile Wiring. 

10. SAE Standard for Cable Ter- 
minals. 

11. SAE Standard for Hydraulic 
Brake Hose, Air Brake Hose, or Vac- 
uum Brake Hose. 

12. SAE Recommended Practice for 
Electric Emergency Lanterns. 

13. SAE Recommended Practice for 
Passenger Car Trailer Couplings. 

14. American Standard Safety Code 
for Safety Glass for Glazing Motor 
Vehicles Operating on Land Highways. 


AMS Up For Revision 


HE following proposed-revised Speci- 
fications are being circulated to in- 
dustry for comment and criticism by 
the SAE Aeronautical Materials Speci- 
fications Division: 
- AMS 2400J, Cadmium Plating 


*AMS 2407A, Chromium Plating, Por- 
ous 


*AMS 2800A, Identification, Finished 
parts 


* AMS 4840A, Leaded Bronze Castings, 
70Cu—24.5Pb—5.5Sn 

* AMS 4842A, Leaded Bronze Castings, 
80Cu—10Sn—10Pb 

*AMS 4845D, Bronze Castings, 88Cu— 
10Sn—2Zn 


*AMS 4846A, Bronze Castings, 89Cu— 
11Sn—2Zn 


* AMS 4855B, Bronze Castings, 85Cu— 
5Sn—5Pb—5Zn 


* AMS 4860A, Manganese Bronze Cast- 
ings, 57.5Cu — 40Zn — 1.2Fe — 1.0Al — 
0.3Mn 


- AMS 4862B, Manganese Bronze Cast- 
ings, 64Cu — 24Zn — 5.2Al — 3.8Mn — 
3.0Fe 


*AMS 4870A, Aluminum Bronze Cast- 


ings, Centrifugal and Chill 85Cu — 
11.2Al—3.8Fe, As Cast 


* AMS 4871B, Aluminum Bronze Cast- 
ings, Centrifugal and Chill 85.3Cu — 
10.9Al—3.8Fe, Heat Treated 

* AMS 4872A, Aluminum Bronze Cast- 


ings, Sand, 85Cu — 11.2Al —3.8Fe, As 
Cast 
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*AMS 4873A, Aluminum Bronze Cast- 
ings, Sand, 85.3Cu—10.9Al—3.8Fe, Heat 
Treated 

*AMS 5024C, Steel, Free Cutting. 
(0.32-0.39C) (SAE 1137) 

*AMS 5310B, Iron Castings, Plarlitic 
Malleable 

*AMS 5351A, Steel Castings, Sand, 
Corrosion Resistant, 12.5Cr 


* AMS 5354A, Steel Castings, Precision 
Investment, Corrosion Resistant 13Cr 
—3W—2Ni 

* AMS 5360A, Steel Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, 17Cr—13Ni—2Mo 


*AMS 5365A, Steel Castings, Sand, 
Corrosion and Heat Resistant, 25Cr 
20Ni 

* AMS 5366A, Steel Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, 25Cr—20Ni 

*AMS 5373A, Alloy Castings, Sand, 
Corrosion and Heat Resistant Cobalt 
Base—28Cr—5 W 

* AMS 5375A, Alloy Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, Cobalt Base—25Cr—5W 

* AMS 5378A, Alloy Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, Cobalt Base — 25Cr — 32Ni 
5Mo 








Journal Index 
Available 


A complete Index cover- 
ing the twelve 1950 
issues (Vol. 58) of the 
SAE Journal is now avail- 
able to members and 
subscribers free upon 
request. 











* AMS 5380A, Alloy Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, Cobalt Base—25Cr—-15Ni—6Mo 
* AMS 5382B, Alloy Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, Cobalt Base — 25.5Cr — 10.5Ni 
7.5W 
*AMS 5389A, Alloy Castings, Sand, 
Corrosion and Heat Resistant Nickel 
Base—17Mo—15Cr—6Fe—5 W 
*AMS 5392C, Alloy Iron Castings, 
Sand, Corrosion Resistant, 15Ni—6Cu 
2Cr 





You'll be interested to know. ... 








GENERAL CHAIRMEN FOR THREE NATIONAL MEETINGS were 
named by the Council last month. M. G. BEARD, American Airlines, 
Inc., will be general chairman of the Spring National Aeronautic 
Meeting in New York; S. C. HETH, J. I. Case Co., of the National 
Tractor Meeting in Milwaukee; and F. W. FINK, Consolidated Vultee 


Aircraft Corp., of the Fall National Aeronautic Meeting in Los 
Angeles. 


FOR THE NATIONAL TRACTOR MEETING, there will be three 
subcommittees working under General Chairman Heth, and Vice- 
President R. C. Williams. Tractor Vice-Chairman for meetings: H. 
L. BROCK will himself act as chairman of the Tractor & Farm 
Machinery Subcommittee. TREVOR DAVIDSON will chairman the 
Construction & Industrial Machinery Subcommittee; and D. C. 
HEITSHU will head the Implement Subcommittee. Brock is of Ford 
Motor Co.; Davidson of Bucyrus-Erie Co.; and Heitshu, of John 
Deere Harvester Works. 


ROBERT F. BLACK, president, White Motor Co., has accepted the 
chairmanship of the 1951 SAE Beecroft Memorial Lecture on Traffic 
Safety. The Committee this year will name the fifth Beecroft Lec- 
turer, chosen “for meritorious contributions to traffic safety.” The 
Lecture series, resulting from a bequest to SAE in the will of SAE 
Past-President David Beecroft, provides for a total of ten awards in 
ten successive years. 


ERNEST P. LAMB, chief engineer of Chrysler Corp.’s Truck Division, 
has been named by the Executive Committee of the SAE Technical 
Board to represent SAE on the National Committee on Uniform 


Traffic Laws and Ordinances. His alternate is V. J. Roper of General 
Electric Co. 
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ROBERT H. DAISLEY, vice-president and direc- 
tor of manufacturing of Eaton Mfg. Co., Cleve- 
land, is the new president of Automotive & Avi- 
ation Parts Manufacturing association. 


FOSTER N. PERRY has been elected executive 
vice-president of the American Bosch Corp., 
Springfield, Mass. Perry has been vice-presi- 
dent of the corporation for the past ten years, 
during which period he has been in charge of 
manufacturing sales. 





S. W. ROLPH, president, announces that The 
Electric Storage Battery Co., Philadelphia, Pa., 
has established a new wholly owned company to 
carry on the foreign business of Electric Storage 
Battery and its subsidiaries. Rolph will be head 
of the newly organized firm. 





CARL T. HILTERMANN is now a LEWIS C. KIBBEE, assistant chief, 
laboratory technician engaged in in- Equipment and Operations Section, 
vestigation and test of experimental American Trucking Associations, Inc., 
and production units for the Saval Washington, D. C., was recently 
Division of William R. Whittaker Co., elected national treasurer of the Na- 
Ltd., Los Angeles. His previous posi- tional Speleological Society. He also 
tion was engineer with Hoof Products has been active in the Washington 
Co. in Chicago. Grotto of the Society. 


General Motors Promotions 








About 


RAYMOND W. YOUNG was a) 
pointed vice-president in charge of en- 
gineering and recommended for mem- 
bership on the board of directors of 
Reaction Motors, Inc., Rockaway, N. J 
Young was formerly vice-president of 
engineering of the Wright Aeronauti- 
cal Corp. He has served as chairman of 
the Panel on Aircraft Propulsive Sys- 
tems, Committee on Aeronautics, Re- 
search and Development Board in 
Washington, and as Special Consult- 
ant to the U. S. Air Forces, and to the 
NEPA Project at Oak Ridge. Youn: 
served as SAE vice-president rep- 
resenting Aircraft Powerplant Activity 
in 1945, and was also a member of th 
SAE Technical Board that same yea 











Skinner Lenz Wolfram 





Metzel Mathews 


Promotions of SAE members in General Motors Corp. and its Divisions, in addition to those announced on page 76 0! 


SAE Journal’s January issue, include the following: 


SHERROD E. SKINNER, vice-president of General Motors and Oldsmobile general manager since 1940, is now grou} 
executive in charge of GMC accessories divisions and a director of the Corporation. ARNOLD LENZ is now vice-presi 
dent of GMC, and general manager of Pontiac Division. JACK F. WOLFRAM, chief engineer of Oldsmobile sinc« 
1944, became Skinner’s successor as general manager of Oldsmobile. HAROLD N. METZEL, Wolfram’s former as- 


sistant chief engineer, becomes Oldsmobile’s chief engineer. He has been with Oldsmobile since 1928. VERNER P 
MATHEWS has been appointed chief engineer of Buick Motor Division. Mathews had been chief engineer of GMC’ : 
Moraine Products Division. 
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WILLIAM P. LEAR has been named 
the recipient of the 1950 Robert J 
Collier Trophy symbolizing, “. . . the 
greatest achievement in aviation in 
America during the previous year,” 
by the National Aeronautic Associa 
tion in Washington, D. C. Lear, chair- 
man of the board of directors and di- 
vector of research and development of 


Lear, Inc., Grand Rapids, Mich., re- 
ceived the award from the President of 
the United States on December 15 
= for his outstanding achievement 
in the development, perfection, appli- 
cation, and production of the Lear F-5 


Automatic Pilot and Automatic Ap- 
proach Control Coupler System, which 
makes possible the safe landing of jet 
aircraft regardless of extreme weathe! 
or visibility conditions.” 


EMIL O. WIRTH was recently ap- 
pointed plant manager of the Direct 
Fuel Injection Pump Division of Bendix 
Products of South Bend, Indiana Di- 
vision of Bendix Aviation Corp. He 
had been Staff assistant for the Bendix 
Products Division. 


KACHAS DERDIARIAN, formerly 
employed as assistant standards super- 
visor with Pan American Airways, New 
York, is now standards analyst “A” at 
Lockheed Aircraft Corp., Burbank, 
Calif. 


JOAQUIN A. SAAVEDRA is attend- 
ing Purdue University under the Air 
Force Officer Education Program. This 
program is administered by The USAF 
Institute of Technology, Wright Pat- 
terson Air Force Base, Dayton, Ohio. 
He attends the Aeronautical Engineer- 
ing Graduate School, majoring in Jet 
Propulsion. Saavedra was previously 
employed as a research and develop- 
ment engineer. 


CARL H. SCHEUERMAN is now a 
sales engineer with the Denison En- 
gineering Co., Columbus, Ohio. Prior 
to this he was project engineer at Borg- 
Warner Corp. in the engineering de- 
velopment section, Bellwood, Ill. 


ROBERT S. SEARS, who had been a 
salesman for Howard Cooper Corp. and 
Mack Truck Co., is now serving in the 
Same capacity with Baer Steel Products 
Co., Auburn, Wash. 


CHARLES A. PEEK, JR., who was a 
laboratory instructor at Yale Uni- 
versity, is a junior engineer—research 
ind development—for Carrier Corp., 
Syracuse, N. Y. His new position in- 
volves consulting on all phases pertain- 
ng to development of company prod- 
icts, as assistant to the chief engineer. 
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P. W. 
manager 
Canada, 


a similar 
Flour Mills 


L. I. WOOLSON has been elected vice-president 
of manufacturing and a director of DeSoto Divi- 
sion, Chrysler Corp., Detroit. Woolson joined 
Chrysler in 1928 and has been with DeSoto since 
1936. He is chairman of the SAE Detroit Section 


C. G. A. ROSEN, former director of research and 
now consulting engineer at Caterpillar Tractor 
Co., Peoria, Ill., presented a review of diesel en- 
gine development at the Research Laboratory of 
Caterpillar as the James Clayton Lecture at the 
General Meeting of the Automobile Division, In- 
stitution of Mechanical Engineers in London on 
November 14. He repeated the lecture at Bir- 
mingham, Glasgow and Manchester. Rosen is 
the sixth man awarded this annual honor, and 
only the second American. 


WALTER E. THILL has been advanced to as- 
sistant chief engineer of Federal-Mogul Corp.., 
Detroit. For the present, he will direct engineer- 
ing activities connected with the Federal-Mogul 
Service Division. 


J. P. CHARLES has been promoted to assistant 
chief engineer of Pontiac Motor Division, GMC, 
Pontiac, Mich. Charles has been with Pontiac 
since 1928, when he began as a road test engi- 
neer. He was placed in charge of the dynamom- 
eter laboratory in 1932 and in 1945 was made 
superintendent of experimental engineering. 


Humberstone, 


assistant 
Weatherhead 
Thomas, Ont., now 


holds 
Hood 
Ont 
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HARVEY 
come president of Transport Products 


F. BERGHAUS has be- 
Co. in Cleveland. He was formerly 
vice-president in charge of sales and 
engineering for American Coach and 
Body Co. 


COL. CHARLES E. BATSTONE has 
resigned his position as sales engineer 
for Brockway Motor Co., Inc., to be- 
come chief of the Industrial Branch, 
Security Division of the U. S. Air Force 
in Washington, D. C. 


FRANK W. TELFORD, manager of 
The Goodyear Tire & Rubber Co.’s 
Detroit Manufacturers’ Sales office, was 
presented with a 40-year service pin, 
marking his four-decade association 
with the company. AS a memento of 
his fortieth anniversary, his Manu- 
facturers’ Sales Department associ- 
ates gave him a solid silver cigar chest 
atop which is a replica of the 40-year 
service pin he received. 


New officers for the Institute of the 
Aeronautical Sciences for 1951 are as 
follows: RAYMOND D. KELLY, super- 
intendent of Technical Development, 
United Air Lines, Inc., vice-president; 
WILLIAM T. SCHWENDLER, execu- 
tive vice-president and_ director, 
Grumman Aircraft Engineering Corp., 
vice-president; EDWARD C. WELLS, 
vice-president of engineering, Boeing 


Airplane Co., vice-president; E. E. 
ALDRIN, aviation manager, Atlas 
Supply Co., treasurer; S. PAUL 
JOHNSTON has been reelected as 
director. 
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CHARLES J. WILHITE, who started with Cum- 
mins Engine Co., Inc., Columbus, Ind., in 1939, 
has been promoted to acting northwest regional 
manager of Cummins. 
northwest regional service representative. 


Prior to this, he had been 


ALBRECHT GOERTZ, industrial (products) de- 
signer has established his own studios for pro- 
fessional activity in New York City. 
in his native Germany recently working with 
European manufacturers on streamlining their 
products for the American market. 


He has been 


M. J. TAUP, formerly district manager of Vick- 
ers Inc., Chicago, has recently been appointed 
Mobile Products sales manager in Detroit. 
has been engaged in engineering and sales with 
Vickers for 15 years. 


He 


WILLIS McGERALD PEIRCE, as- 
sistant to the general manager of the 
technical department of the New 
Jersey Zinc Co., Palmerton, Pa., has 
been elected 1951 president of the 
American Institute of Mining and 
Metallurgical Engineers, and will take 
office on Feb. 20, at the Institute’s an- 
nual meeting in St. Louis. 





H. O. MOELLER is now connected 
with Key System Transit Lines, Oak- 
land, Calif., as general superintendent 
of automotive equipment. Prior to this, 
for 26 years he was associated with 
Mack Trucks, Inc., with headquarters 
out of Chicago as division service man- 
ager in charge of service in the central 
and southwestern states. He left Mack 
in January, 1947, and became con- 
nected with Key System Transit Lines 
as director of purchases and stores 
during the reorganization of the prop- 
erty, and a few months later became 
general superintendent of automotive 
equipment when the conversion from 
street cars to buses became effective. 


CARL G. SEASHORE has joined the 
staff of the Dan Dugan Oil Transport 
Co.; associate in charge of Motor Fleet 
Safety Foundation of Penn State Col- 
lege Institute of Public Safety, Sea- 
shore is taking a year’s leave of ab- 
sence from that position. For the past 
five years Seashore has headed and 
developed an educational motor fleet 
management program, presented with 
cooperation of colleges and universities 
in 38 states. 


WILLIAM J. SKELLEY, formerly a 
layout draftsman with Bendix Prod- 
ucts Division of Bendix Aviation Corp., 
South Bend, Ind., is now design drafts- 
man with Bell Aircraft Corp., Buffalo, 
N. Y. 


F. X. McCORMACK is now admini- 
strative assistant to the sales director 
of the Alexander Summer Co., Tea- 
neck, N. J. Prior to this, he was ser- 
vice engineer with Wright Aeronauti- 
cal Corp., Wood Ridge, N. J. 





Obituaries 


CARL E. HEUSSNER 


Carl E. Heussner died of a heart at- 
tack on Jan. 2 at Doctors Memorial 
Hospital in Detroit. He was 51 years 
old. 

An authority on electroplating, he 
was the Chrysler Corp. engineer re- 
sponsible for solving the nickel short- 
age in connection with the atomic 
bomb project in World War II. Heuss- 
ner had been with Chrysler for the last 
22 years, and was director of the ma- 
terials testing laboratories. He devel- 
oped many new methods of electro- 
plating as well as new techniques for 
testing them. 


FRANK B. SEXTON 


Frank B. Sexton passed away. He 
was 68 years old. 

Born in Aurora, S. D., he later moved 
west to Tacoma, Wash., where he com- 
pleted grammar and high schools. He 


graduated from the University of 
Washington in 1900, and joined the 
old Union Iron Works as assistant to 
the chief engineer. Later, in 1914, he 
joined the P. A. Rockefeller interests 
in New York City, becoming chief ex- 
ecutive officer of the Van Blerck Motor 
Co., Monroe, Mich. In 1921 he left the 
Rockefeller interests and organized the 
Sexton Engineering Co., specializing in 
the design of internal combustion en- 
gines. This company was active until 
1934, at which time Sexton joined the 
Electric Auto-Lite Co., Toledo, Ohio 
as manager of their Marine Division. 
He left Auto-Lite in 1937 and became 
a resident of Glendale, Calif. 

Sexton had been an active member 
of SAE since 1917, and served on many 
standardization and other committees. 
He was also a member of long stand- 
ing of the Society of Naval Architects 
and Marine Engineers, and he also 
held a U. S. Chief Engineer’s license 
for unlimited tonnage. 
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Students Enter Industry 


DON J. CRITTON (University of Wis- 
consin ’50) to West Bend Aluminum 
Co., Hartford Division, Hartford, Wis. 


RONALD D. RAMSEY (Purdue Uni- 
versity °50) to Motor Truck Division, 
International Harvester Co., Fort 
Wayne, Ind. 


ROBERT J. OVERLY (Texas A & M 
750) to The Western Co., Snyder, Texas. 


MORRIS FRANKLIN THOMPSON 
(Ohio State University ’50) to Alden 


E. Stilson & Associates, Columbus, 
Ohio. 
JAMES J. HANSEN (University of 


Idaho ’50) to Idaho Power Co., Boise, 
Idaho. 


RALPH N. STOLTZ (Oregon State 
College ’50) to Salem Equipment and 
Supply Co., Salem, Ore. 


FRANCIS JOSEPH SHINALY (The 
Pennsylvania State College 7°50) to 
Frankford Arsenal, Philadelphia. 


KENNETH SECUNDA (Wayne Uni- 
versity °50) to Paramount Engineering 
Co., Detroit. 


FRANCIS B. HYLAND (University of 
Massachusetts °50) to Factory Insur- 
ance Association, Hartford, Conn. 


LEONARD E. BUYER (Cornell Uni- 
versity 50) to Carborundum Co., Glo- 
bar Division, Niagara Falls, N. Y. 


EUGENE W. TRAPP (Lawrence In- 
stitute of Technology ’50) to Detroit 
Tank Arsenal, Centerline, Mich. 


RICHARD T. VANDERPOOL 
versity of Wisconsin ’50) 
Motors, Inc., Madison, Wis. 


(Uni- 
to King 


DONALD L. JACOBS (State University 
of Iowa ’50) to Solar Aircraft Co., Des 
Moines, Iowa. 


FRED WILLIAM ABERLE (Northrop 
Aeronautical Institute °50) to North 
American Aviation Inc., Los Angeles, 
Calif. 


LEIGH J. ABELL (University of Cali- 
fornia 50) to Ford Motor Co., Rich- 
mond, Calif. 


LOUIS BALDASSIN (Academy of 
Aeronautics °50) to Boeing Airplane 
Co., Wichita, Kans. 


HAROLD CLARENCE BAKER (Pur- 
due University 50) to Bendix Aviation 
Corp., South Bend, Ind. 
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JOHN R. STEPHENS (Southern Meth- 
odist University 50) to Ford Motor Co., 
Dallas. 


CLARENCE E. STOCKS (University of 
Illinois °50) to C. S. Johnson Co., 
Champaign, Ill. 


WILLIAM JAMES TOMLINSON (De- 
troit Institute of Technology ’50) to 
Motor Products Corp., Windsor, On- 
tario. 


DONALD EDWARD WERTZ (Purdue 
University 50) to Columbia Machinery 
& Engineering Corp., Hamilton, Ohio. 


FRANK WILLARD ZURN (Cornell 
University 50) to J. A. Zurn Mfg. Co. 
& Subsidiary, American Flexible Coup- 
ling Co., Erie, Pa. 


PHILIP M. ROGERS (University of 
Detroit ’50) to Holley Carburetor Co., 
Detroit. 


JOSEPH KAINER, JR., (Bradley Uni- 
versity °50) to Boeing Airplane Co., 
Seattle, Wash. 


HENRY FRAZER GURLEY, JR., (Uni- 
versity of Virginia ’50) to Acme Visable 
Records, Crozet, Va. 


WILLIAM F. GILMAN = (Cal-Aero 
Technological Institute 50) to Lock- 
heed Aircraft Co., Burbank, Calif. 


ANDREW ACAMPORA (California 
State Polytechnic Institute °50) to 


Douglas Aircraft Co., Inc., El Segundo, 
Calif. 


EDMUND JOSEPH WAYNE (Lawrence 
Institute of Technology '50) to Thomp- 
son Products, Inc., Detroit. 


PHILIP T. HEUSTON (University of 
Colorado ’50) to Westinghouse Electric 
Co.’s Elevator Division, Denver, Colo. 


RALPH GONZALES, JR., (Purdue Uni- 
versity 50) to Lockheed Aircraft Corp., 
Burbank, Calif. 


KENNETH S. PALMER (Chrysler In- 
stitute of Engineering ’50) to Chrysler 
Corp., Detroit. 


GASTON L. RAFFAELLI (City College 
of New York ’50) to Midwest Piping & 
Supply Co., New York City. 


CHRISTIAN J. RAHNKE (Wayne Uni- 
versity °50) to Westinghouse Electric 
Corp., East Pittsburgh, Pa. 


WILLIAM OLE SATHER (Michigan 
State College °50) to Detroit Arsenal, 
Centerline, Mich. 


KEITH L. HESTER (University of 
Southern California ’50) to Com- 
mercial Casting Co., Los Angeles. 





Students Enter Service 


JOHN E. KEANE (Manhattan College) 
to U. S. Naval Reserve (recalled to 
active duty with U.S.N.R.). 


GEORGE J. HOLUBASCH (Parks Col- 
lege) to U. S. Navy. 


CHARLES H. HARVEY (University of 
Colorado ’50) to U. S. Army, Ft. Riley, 
Kan. 


CURTIS L. WALKER (University of 
Oklahoma ’50) to U. S. Air Force, 
Wright-Patterson Air Force Base, Day- 
ton, Ohio. 


ADOLPH J. GAWIN (University of 
Illinois 50) to U. S. Army Corps of En- 
gineers, Chicago, IIl. 


FRANK BERNARD DESIO 
University 50) 
Tucson, Ariz. 


(Bradley 
to U. S. Air Force, 


JOSEPH P. WINTERHALTER (Pur- 
due University 50) to U. S. Army. 


EUGENE N. BORSON (University of 
California °50) to U. S. Air Force, 
Chandler, Ariz. 


FRANCIS E. BIGOS (University of 
Colorado ’50) to U. S. Air Force, Lowry 
Air Force Base, Denver, Colo. 


IVEN C. KINCHELOG, JR., (Purdue 
University °*49) to U. S. Air Force, 
O’Hare International Airport, Park 
Ridge, Ml. 


JACK K. GILBERT (Oklahoma A & M 
College ’50) to U. S. Army, St. Louis, 
Mo. 


ROBERT E. HARRIS, JR., (University 
of Notre Dame ’50) to U. S. Army, Ft. 
Monmouth, N. J. 
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St. Louis—Feb. 22 


St. Louis Community Play House, 
St. Louis, Mo.; Ladies Night. A buffet 
supper and cocktails will be served in 
the Crypt beneath the theatre following 
the play, “Personal Appearance.” 











( (ALENDAR 


British Columbia—Feb. 15 


Hotel Georgia, Vancouver, B. C.; din- 
ner 6:30 p.m. Meeting conducted by 
Student Group from University of Bri- 
tish Columbia. 


Cincinnati—Feb. 26 


Engineering Society Headquarters; 


dinner 6:30 p.m. Meeting 8:00 p.m. 
Speaker to be announced. Refresh- 
ments after meeting. 


Cleveland—Feb. 12 


Hotel Tudor Arms, Cleveland; dinner 
6:30 p.m. Torsional Vibrations— E. R. 
Brater, assistant chief engineer, Cleve- 
land Diesel Engine Division, GMC. 


Mohawk-Hudson Group—Feb. 14 
Union College, Schenectady; dinner 


Control by Cloud Seeding—D. B. Von- 
negut, Research Laboratories, General 
Electric Co. 


New England—March 6 


Graduate House, M.I.T., Cambridge; 
dinner 6:30 p.m. Meeting 7:30 p.m. 
Topic: Automotive Transmission. 
Speaker provided by Chevrolet Motor 
Division, GMC. 


Northern California—Feb. 10 


Salem Room, Claremont Hotel, 
Berkeley; dinner 8:00 p.m. Annual 
Dinner Dance. 


Philadelphia—Feb. 14 


Engineer’s Club, Philadelphia; din- 
ner 6:30 p.m. Meeting 7:45 p.m. What 
Axle Loads Should Highways Handle? 


Twin City—Feb. 14 


Hotel Curtis, Minneapolis; dinner 
6:30 p.m. Meeting 8:00 p.m. Topics 
to be announced. Speakers: George F. 
Marks, manager, land department, 
Lake Head Pipe Line, Inc.; John Sig- 
ford, chief engineer aeronautics, 
Minneapolis Honeywell Co.; and Walter 
Fenton, general manager, Metalloy 
Corp. 


Virginia—Feb. 26 

Hotel William Byrd; dinner 7:00 p.m. 
Meeting 8:00 p.m. Cooling System— 
Dan Green, consulting engineer, Na- 
tional Carbon Co. Social Half-Hour in 
the Westover Room. 


Western Michigan—Feb. 20 


Occidental Hotel, Muskegon; meeting 
7:30 p.m. Highlights of the SAE An- 
nual Meeting. This will be a review of 
several papers from the Annual meet- 
ing by local Section members who at- 
tended the sessions, with a resumé of 





6:30 p.m. Meeting 8:00 p.m. Weather —A. B. Gorman, Esso Standard Oil Co. the discussions. 
NATIONAL MEETINGS 
MEETING DATE HOTEL 
1951 
PASSENGER CAR, BODY, 
and MATERIALS March 6-8 Book-Cadillac, Detroit 
AERONAUTIC and AIRCRAFT 
Engine Display April 16-18 Statler, New York 
SUMMER June 3-8 French Lick Springs 
Hotel, French Lick, Ind. 

WEST COAST Aug. 13-15 Olympic, Seattle, Wash. 
TRACTOR and PRODUCTION 
FORUM Sept. 10-13 Schroeder, Milwaukee 
AERONAUTIC, PRODUCTION 
FORUM, and Display Oct. 3-6 Biltmore, Los Angeles 
TRANSPORTATION Oct. 29-31 Knickerbocker, Chicago 
DIESEL ENGINE Oct. 29-30 Drake, Chicago 


FUELS and LUBRICANTS 


Oct. 31-Nov. 1 


Drake, Chicago 
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SAE AT 


BRADLEY UNIVERSITY 


SAE came to Bradley University in 
November, 1949, when the University 
was fifty-two years old. It burst, 
rather than blossomed, into full ac- 
tivity. Within a few months, the new 
SAE Student Club had enrolled as 
members more than 20% of the 600 
engineering students at Bradley. 

Impetus for the Club’s rapid success 
came from support and cooperation of 
Dean Russell H. Gibbs of Bradley’s En- 
gineering College; Vice-President Cecil 
M. Hewitt, an SAE member since 1919 
and Central Illinois Section’s longest 
SAE member; and Chester Linsky, 
engineering instructor. Caterpillar’s 
Robert V. Larsen, last year’s Student 
Activities chairman of the Central 
Tilinois Section, put a big shoulder to 
the wheel, too. 

Much of the student enthusiasm at 
Bradley, however, is due to the prac- 
tical program of activities which was 
promptly set up and integrated into 
the school engineering instruction. 
Instructor Linsky tells the story this 
way: 

“We started with a program of field 
trips to local industries. This sparked 
considerable interest in the automotive 
engineering field. 

“Then an elaborate system of proj- 
ects was set up in which SAE principles 
were tied in with class work. The 
projects involve testing and research 
on automotive engines. ... SAE mem- 
bers also are designing and installing 
equipment in the mechanical engineer- 
ing laboratory for testing purposes. 
This work, under faculty direction, 
gives students excellent practical ex- 
perience. 

“Graduating seniors are assigned to 
these projects on the basis of abilities 
for particular kinds of work. They 
geet credit for the work as an elective 
course. 

SAE Student Club members are 
drawn from all over the United States. 
One of the first members hailed from 
Sweden. 

Bradley boasts a small, but distin- 


guished, group of alumni who are 
members of SAE. Over half of them 
work for Caterpillar Tractor \Co. 


located in Peoria along with Bradley. 
H. N. Metzer, who became chief en- 
gineer of Oldsmobile last December, is 
a Bradley man, class of ’26 ...andso 
is Charles J. Scranton (M ‘’12), now 
chief engineer of Allis-Chalmers’ La- 
Porte Works. 
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Organized in 1897 as Bradley Poly- 
technic Institute, the institution be- 
came Bradley University in 1946, when 
it was accredited to grant degrees of 
master of arts and master of science. 
The four-year college curriculum was 
instituted back in 1920. Automotive 
engineering and mechanics have oc- 
cupied an important part in Bradley's 
curriculum for many years, though its 


College of Engineering came _ into 
Official being in 1947. (Its School of 
Horology was founded in 1897.) As- 


sisting Mrs. Lydia Moss Bradley in es- 
tablishment of the university were 
such men as Dr. William Rainey 
Harper, first president of University of 
Chicago, and John Dewey, the noted 
philosopher and educational pioneer. 
The University now has an enroll- 
ment of 3600 full-time students—with 
some 2000 more enrolled in its Evening 


Division, Home-Study Courses, and 
Extension Division. 
In athletics, Bradley Braves are 


members of the tough Missouri Valley 


Bradley University SAE Club faculty members look over a recent article in SAE Journal. 
right: Cecil M. Hewitt, vice-president of the University; Chester Linsky, instructor in Engineering; 
and Russell E. Gibbs, dean of the Bradley College of Engineering 


Conference, and meet such teams as 
Oklahoma A & M, St. Louis, Drake, 
Wichita, and Tulsa in football; and 
Tulane, Iowa State, Nebraska, Purdue, 
Ohio State, Georgia Tech, and other 
top-ranking teams in basketball. In 
the latter sport, Bradley was rated the 
Number One team in the nation in the 
Associated Press Poll. 


SAE Members Who Attended 
Bradley University Include: 


John M. Corkill (1939-48), Harold A. 


Fletcher (1919-25), Robert Catlett 
Howell (1947-50), Willard Jensen 
(1941-42), Nicholas Kent (1937-43), 


Robert V. Larson (1931-33), H. N. Met- 
zel (1922-26), Mitchell McMurray 
(1934-35), Otto C. Reichel (1937-41). 

Charles J. Scranton (1906-12), Jacob 
S. Smith (1934-36), R. H. Swartz 
(1927-31), Harold L. Ward (1946-50). 





Left to 
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Members of the SAE Student Branch at University of Oklahoma 


SAE 
Student 


News 





Aeronautical University 


Student Branch members toured the 
Gary Works of Carnegie-Illinois Steel 
Corp. on December 15. They were 
taken by bus over the 234 x1% mile 
area, and shown the steps in the pro- 
duction of steel. At the coke plant 
they saw the 15 batteries of 1055 ovens 
into which is fed a scientifically deter- 
mined mixture of Pocahontas coal, low 
in volatility, and Kentucky Lynch coal, 
high in volatility. 

Andy Liettinen, who guided students 
through the plant, explained that each 
ton of coal carburized in these coke 
ovens makes 1500 lb of coke, 11,000 cu 
ft of gases, 13 gal of light oils, and 


Shown at the December 11 banquet sponsored by Bradley University’s SAE Club are (left to 
right): Richard Tringali, chairman of the Joint Engineering Council; Chester A. Arents, Assistant 
Dean of engineering at Illinois Institute of Technology in Chicago; and Dean Russell E. Gibbs of @SM, and emotional control. 

the College of Engineering at Bradley 
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some 8 to 10 gal of coal tar. From 
these by-products of the coking process 
come aspirin, nylon, perfumes, sulfa 
drugs, DDT, and phonograph records. 

The students saw the 12 blast fur- 
naces grouped in two’s with their stoves 
between them. These furnaces are 
tapped about every six hours. 

The Gary works has 53 open hearth 
furnaces. The heat in the furnace is 
developed from over the top of the 
bath by burning oil or gas. In the open 
hearth the steel obtains its main phy- 
sical characteristics. The group fol- 
lowed through the process of rolling 
railroad rails and inspected the mills 
where railroad wheels are made. 

—Fred J. Clemens, Field Editor 


Bradley University 


Eighty-five members from different 
technical clubs at Bradley University 
were present December 11 at a Joint 


Engineering Clubs banquet held under 


the auspices of the SAE Club. The en- 
gineering faculty were also on hand to 
hear Assistant Dean Chester A. Arents 


of Illinois Institute of Technology speak 


on “The Opportunities and Responsi- 
bilities of the Engineer in 1951.” 

Arents said that job opportunities for 
the engineer are increasing and will 
continue to increase. In 1890, there 
were three engineers for every 1000 
workers; in 1950, there were 13 engi- 
neers for every 1000 workers, and this 
figure is increasing. Because of the 
terrific shortage, he added, this is the 
“golden era” for engineers. 

The engineer’s responsibility has in- 
creased with his importance, too. To 
fulfil this responsibility, Arents said, 
the engineer must develop six qualities 
in himself and in his work: fairness, 
thoroughness, judgment, tact, enthusi- 


—Fred R. Platt, Field Editor 


SAE JOURNAL 














Points Out Néeds 
In Car Design 


Dec. 7—An automobile must look fast, 
members present at this meeting were 
told, even when it is standing still. 
Speaking on passenger car styling, In- 
dustrial Designer Raymond Loewy 
added that cars should be graceful, yet 
dignified, with a minimum of chrome, 
and simplicity as the design goal. 

All designs are a compromise, he 
said. You can’t obtain yearly outputs 
in the millions with a multiplicity of 
designs, because mass production can- 
not support such a diversity. One of 
the biggest handicaps to efficient de- 
sign is weight—and, of course, weight 
distribution. 

Loewy foresees a growing influence 
of European car designs in American 
styling. He believes future designs will 
be a blend of the best features of each 
school of thought. Once the consoli- 
dation becomes effective, he expects 
such accessory benefits as lower center 
of gravity and easier steering. 


New Detroit Activity 
Holds First Meeting 


' a7 ee 
). WauGgaer 


Dec. 4—This Section’s new Engineering 
Materials Activity held its first meeting 
at the Rackham Educational Memorial. 
Molybdenum and titanium, two metals 
which have attracted a great deal of 
attention because of their potential for 
use in high-temperature and high- 
stress applications, were discussed by 
authorities who are in intimate daily 
contact with these metals. 
Molybdenum, cast by an electric arc 





Speakers’ table at Metropolitan Section’s Dec. 7 meeting: left to right, Speaker Raymond Loewy; 
Section Chairman E. N. Hatch; SAE Secretary and General Manager John A. C. Warner, and 


Raymond R. Faller, Ethyl Corp. 


Mrs. Loewy is at lower right. 


Section 











process from the powdered metal 
state, was discussed by John L. Ham, 
research metallurgist for Climax Mo- 
lybdenum Co. Despite its high melt- 
ing point (4750 F), he said, pure 
molybdenum has been limited in some 
of its applications because its strength 
at high temperatures was insufficient. 
But work with alloys of tungsten, 
titanium, columbium and vanadium 
present possibilities. 

An interim appraisal of titanium 
was Offered by Dr. Robert I. Jaffee of 
Battelle Memorial Institute, who said 








Some of the founders of Detroit Section’s Engineering Materials Activity, with the two speakers, 
shown at the Activity’s inaugural meeting on Dec. 4. Left to right: J. L. McCloud, Ford Motor 
Co.; Speaker Dr. R. |. Jaffee, Battelle Memorial Institute; A. L. Boegehold, General Motors Re- 
search; Speaker John L. Ham, Climax Molybdenum Co.; F. P. Zimmerli, Barnes-Gibson- Raymond 
Division, Associated Spring Corp.; and H. B. Knowlton, International Harvester Co. 
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Meetings 


that titanium production today is at 
the crossroads while a decision is being 
made on method of production. Even 
when the decision is reached, it will be 
another two years before a really sig- 
nificant amount can be produced. He 
said the material’s resistance to fatigue 
is good, and its resistance to corrosion 
is attracting much attention. 

The speakers revealed that interest 
in both metals is currently high not 
only because of their unique properties 
but because of the proximity of sizeable 
reserves of the metals. Molybdenum 
is now being mined in Colorado, while 
titanium reserves are scattered all over 
North America, with deposits now 
being developed in Quebec reported to 
have a potential of 125,000,000 tons. 

Ingot production of molybdenum 
and titanium has been under way only 
very recently. Climax became in- 
terested in production of pure molyb- 
denum in 1943 and was able to turn 
out bars of the metal in 1945. Ham 
revealed that today ingots are being 
cast up to 7 in. in diameter. Produc- 
tion of pure titanium was started in 
1946, when the United States Bureau 
of Mines pilot plant began operation, 


turning out about 100 lb per week. 
Since that time three private firms 
have also been turning out titanium 











ingots, some of which run to 6 in. 
Current output is about 300 tons a 
year. 

While both metals have certain de- 
sirable qualities which make their de- 
velopment worth while, both speakers 
pointed out that they are also pos- 
sessed of characteristics that limit 
their application in many uses unless 
they are combined with stabilizing 
metals or protective coatings. Thus 
molybdenum needs some alloy to give 


For Accurate Measureme 


of Fractions of 


“STANDARD” SG-6 CHRONOTACHOMETER 


The unit consists of: 


Revolutic 


it greater strength at high tempera- 
tures and a coating to protect it from 
oxidization. This function is satis- 
factorily performed by molybdenum 
Silicide. Titanium’s principal draw- 
back appears to be its galling tendency, 
and investigations are being conducted 
toward developing a satisfactory plat- 
ing material to combat this. 

Both metals seem to have immediate 
military applications: molybdenum for 
use in components of turbojets and 






Tachometer for indicating approximate speed 


Revolution counter 


Automatic means for making the timer and revolution counter run for 


an exact 1/10 minute or multiples thereof 


Means (generator) for driving tachometer and revolution counter from 
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SPECIFICATIONS FOR MODEL SG-6* 


TACHOMETER: 
tions for full length scale 
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ACCURACY: + 10 RPM for 200—3500 range 
REVOLUTION COUNTER: 

ACCURACY: + 1% revolution per test run 
TIMER: 

ACCURACY: 1/1000 minute per test run 
CASE: 


GENERATOR: 


Steel, for panel mounting (as illustrated) or for portable use. 


Compact aircraft type with S.A.E. screw or flange type mounting as 


required. Neither generator nor cable requires any calibration. 


*Write for Booklet 173-A 


for information covering different speed ranges, and other models we make. 


™ Standard Electric Time Co. 


87 Logan Street 
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Springfield, Mass. 
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ramjets and possibly in nuclear 


re- 
actors, and titanium in aircraft en- 
gines and thermal de-icing units. 


“Titanium’s' ballistics properties 
make it worthy of serious consideration 
for use as armor,” Jaffee said. ‘“Fur- 
ther, because its resistance to marine 
corrosion is excellent, its possible naval 
uses appear to be extensive.” 

In the opinion of both speakers, im- 
proved production methods and ac- 
companying lower prices will see much 
more extensive use of the two metals. 
Current prices (about $10 to $13 per 
lb for molybdenum in ingot form, and 
$6 to $10 for titanium ingots) have 
restricted the metals to none but ex- 
perimental uses. 


Rotators Increase 
Valve Performance 


Jan. 2—Fuels and lubricants used are 
not the only determining factors in 
valve performance and life, according 
to H. C. Sumner of Ethyl Corp. En- 
gine design and operating conditions 
are also important variables. Thus the 
valve rotator is a modification which 
can be and has been successfully ap- 
plied to most types of automotive en- 
gines to improve valve behavior. Ro- 
tating valves have been found to reduce 
stem deposits which result in sticking, 
and to reduce localized leakage and re- 
sulting overheating at valve faces. 
Face and seat deposits are also reduced. 

Three types of rotators are in use at 
the present time; two depend on en- 
gine vibrations and gas flow for rota- 
tion, and one is a positive type that 
turns the valve two to three degrees on 
each lift. The use of hard-faced and 
non hard-faced valves in tests which 
Sumner supervised was compared: re- 
sults showed hard-faced valves should 
always be used in conjunction with ro- 


| tators if good results are to be obtained 


in heavy-duty service. 
cles not 


However, vehi- 
in heavy-duty service bene- 


| fit from the use of rotators without us- 
,ing hard-faced valves. 


Any possibility that rotators con- 
tribute to valve breakage, Sumner said, 
seemed to be discounted by the results 
of Ethyl Corp. tests. Following correct 
installation and service procedures is 
important to insure good results from 
rotators, but little trouble was en- 
countered when rotators were installed 
by the various operators’ regular per- 
sonnel. It is of obvious economic bene- 
fit to vehicle operators to have valve 
service intervals coincide with piston 


SAE JOURNAL, FEBRUARY, 1951 














HELPFUL 
HINTS 
ON INCREASING 


BROACH LIFE 


FACTS! Page C-4 


OILS FOR BROACHING 
Heavy Demand on Cutting Fluid 


Broaching places a great demand 
on the cutting fluid due to the 
large amount of metal being re- 
moved and the necessity for maxt- 
mum broach life and finish. 


Stuart's THREDKUT and related 
products, due to their high effec- 
tive sulphur content, have been 
outstanding for the most severe 
broaching work. Active or effec- 
tive sulphur in an oil serves as an 
anti-weld agent preventing metal 
seizure, welding and scuffing. 


Slow Speed Broaching 

For unusually slow speed broach- 
ing of ferrous materials : : often 
desirable to use oils o eavier 
viscosity (such as THREDKUT 
#25) that will not drain off of 








the broach and the work before it 
has completed its mission, 


Good Rule of Thumb 
When excessive front clearance 
wear is observed on the cutting 
teeth of the broach, DECREASE 
active sulphur in the oil by dilut- 
ing with paraffin oil or other 
blending oils. When por = 
‘curs due to pick-up and weld- 
ion apply Stuart's THREDKUT 
or THREDKUT #99 straight. 


Use of Water-Mix Cutting Fluids 
On some flat surface broaching 
and on round hole work it is often 
desirable to use a water-mix Cut- 
ting fluid of top quality. Stuart's 
SOLVOL, a heavy duty “soluble 
oil, is widely recommended. 


PROOF/ 








“With their regular oil they only 
broached 12 pieces when the 
broach wore badly and bugged. 
This is a 4140, 240-270 Brinell 
forged gear blank with a 1” hole 
and 1,” deep keyway to broach 
at one pass with a combination 
broach, 1’ for the round hole first, 
followed by 2’ for the keyway. 
“They put in THREDKUT #99 
and the broach was still in good 
condition after running 1500 
pieces.” WRITE FOR LITERA- 
TURE and ask to have a D. A. 
Stuart representative call. 


DA. Gtuart Pil °°. 


2727-51 S. Troy Street, Chicago 23, 





Illinois 
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| proved 


|ring replacement time. In operations | 
_ where this has not been possible before, | 
;and intermediate valve service was 
/necessary, valve rotation combined with | 
|careful valve reconditioning has pro- | 
vided the : nswer in the majority of 
| cases. 


Discusses New 
Cummins Engines 


Nov. 3—Higher horsepower outptut en- 
gines with lower weight per horsepower 
.and higher rotative speeds are the 
prime objectives in the diesel engine 
field, according to Harold H. Hall, gen- 
eral service manager of Cummins En- 
‘gine Co., who described some of the 


steps his firm is taking to attain these 
goals. 


Among the Cummins developments 
| detailed in Hall’s talk were: 


*The new DD fuel pump, which 
gives good fuel distribution at higher 
speeds while reducing size and weight, 








and at the same time extending serv- 


i) 
PROVEN ... 


SPECIFIED... 





Many aircraft companies have 
done just that with Smith aircraft 
needle bearings and cam followers. 


It would be to your advantage 
write for our catalog or send 
your detailed requirements. 


SMITH 


BEARING CO., INC. 
ORANGE, NEW JERSEY 





WEST COAST REPRESENTATIVE 
Harold R. Swanton Co., Inc. 


to 
us 


1706 S. Grand Ave., Los Angeles, Calif. 





ice life; 


* The NHRS engine, which develops 
300 hp at 2100 rpm, with 743 cu in. dis- 
placement, and at a weight of 9.1 lb 
per hp; important in achieving these 
results were use of the DD pump, im- 
valve timing, supercharging, 
fully counterbalanced crankshaft. new 
injector cups, and use of a heat shield 
between the intake and exhaust mani- 
fold connections: 


* The NVH and NVHS engines, which 
are V-type, 12-cyl, 1486 cu in. displace- 
ment, developing 400 hp naturally as- 
pirated and 550 hp supercharged, of 
10.7 and 8.3 lb per hp respectively. 
These engines are used in many sta- 
tionary, marine, and railroad, as well 
as logging and earthmoving, opera- 
tions, where a durable engine of high 
horsepower and relatively small phy- 
sical dimensions is required. 


*The model JBS engine. developing 
150 hp at 2500 rpm, with 401 cu in. dis- 
placement, for use in trucks of the 
45,000 to 55.000 gvw range. A revised 
JBS engine was produced to power the 
diesel race car entered in the 1950 In- 
dianapolis race, which developed 340 
hp at 4000 rpm. The car was forced 
out on the 52nd lap by a broken tor- 
sional vibration damper, but subse- 
quently established six world records 


| for diesel-powered cars at the Bonne- 


ville salt flats. 
Turn to page 92 


’ Aircraft 


ae all 


“ 


x. ngineers / 


e_ 4-. a 
a ee a 


..- Lockheed in California offers 
you an important position — now 
Lockheed invites! you to participate 
in its long-range production program, 
developing the aircraft of the future. 
Lockheed offers an attractive salary 
now, a future in aeronautical science, 
a chance to live and work in 
Southern!California 


Lockheed also offers generous travel 
allowances to those who qualify 


Lockheed has immediate openings for 
! 


a) wet DA enele., 
oe — 
. “t. 
Aerodynamicists ’ Ney 
Aerodynamics Engineers % 
Electronics Engineers 
Aircraft Design Engineers 


Production Design Engineers 
Engineering Technical Writers 
Flight Manuals Engineers cal 

“ 


a as 


We, i 
tics mecasenicaetlll 
Write today — giving full particulars 
as to training and experience. Address 
Karl R. Kunze, Employment Mancoer 
LOCKHEED Aircraft Corporation 


Burbank, California 


Stress Engineers and Analysts t 
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Titefle 


AUTOMOTIVE 


AIRCRAFT = 


MARINE 


IGNITION SHIELDING SYSTEMS 





Titeflex shielding experience dates back to the days when communication 
between moving vehicles was just beginning. That’s why you can assure 
yourself of top efficiency by using Titeflex products and Titeflex engineering 
service. We supply complete shielding systems for all reciprocating and gas 
turbine engines ... in accordance with AN specifications . . . to operate at 
temperatures from —70° to 450° F.... and to conform with all existing 
water-proofing requirements. Our engineering staff and research facilities 
are always at your disposal for the development of new designs. 


Write for descriptive literature. 





Titeflex Fleximold Conduit is light 
in weight, flexible, rugged and 
absolutely tight. It is supplied in 
any desired lengths, complete with 
fittings. 


Titeflex Fleximold Leads are sup- 
plied in complete assemblies 
(including rigid manifolds, leads 
and fittings); in sets of leads (com- 
prising number and types of leads 
for a particular engine); and in- 
dividually. Fleximold Leads are 
rewirable and detachable. 


Titeflex, Inc. 


500 Frelinghuysen Avenue ¢ Newark 5, New Jersey 


TITEFLEX FILLS SHIELDING 


REQUIREMENTS TO A 











Past Chairmen Honored 
At New England Section 


eae 2 nil 


Dec. 5—This was a double feature 
meeting, with a speaker who discussed 
New England’s community airline, and 
'a past-chairmen’s night at which 12 of 
these officers were present. Past- 
Chairman E. C. Guiou showed some 
excellent color movies and slides of 
| past annual outings, and additional 
| pictures taken by Glenn Whitham were 
| included. 

Joseph Garside, president of Wiggins 
Airways, illustrated the importance of 
;airline service and feeder lines with 
the following observations: 


1. Feeder lines serve cities that 
otherwise would not have plane ser- 
| vice; 


2. They must meet all safety and 
other regulations met by trunk air- 
lines; 


3. Feeder lines do not compete with 
larger lines, but actually stimulate 
business in the communities served: 


4. Feeder lines provide a reserve of 
qualified pilots, technicians, and other 
trained personnel to fill emergency 
needs; 


5. Feeder lines eventually may de- 
‘velop a specialized type of plane, Gar- 
side believes, that will operate from 
the heart of a city; 


6. Development and progress have 
{been rapid enough so that Garside 
feels it will not be too long before 
special short-haul planes can travel 
from city to city as cheaply as planes. 


The past-chairmen all took a bow, 
reminisced, and had a general good 
time. Anecdotes and ‘do you remem- 
ber’ stories were heard in all corners. 
The following were present: J. F. 
Shannon, J. A. Hassey, E. N. Smith, M. 
R. Wolfard, Robert Lybeck, D. A. Fales, 
Robert Gardner, Albert Lodge, E. C. 
Guiou, H. F. Fritch, H. B. Hawk, and 
G. S. Whitham. 


‘Town and Country” 
Gear Described 


Dec. 11—A town and country gear for 
|semi-automatic transmissions was de- 
scribed at this meeting by Alfred W. 
Sieving, design engineer for Caterpillar 
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awe Again... HYATTS preferred | 


a No design-engineer will continue to specify Hyatt 
Roller Bearings, year after year, except for one 
reason—Hyatts do the job better. 


In most 1951 cars, trucks, and buses, Hyatts are 
9 ? 
preferred for differentials...rear wheels... pinions...trans- 


missions...steering gear and other positions. 

The 1951 models have one thing in common with cars and 
trucks of the early nineties, Hyatts are used now as then, 
for reliable performance. Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J., Detroit, Mich. 


Above is a cut-away section of 6h 
a Hyatt Spherangular Roller 
Bearing. 


At right is a Hyatt straight cy- 
lindrical Roller Bearing. 
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having 
fastener 
problems? 


hchoar 


has many solutions 


HERE ARE 
THREE! 


accessibility 





HI-SHEAR rivets simplify design and 
riveting problems. They are compact, 
require less tool clearance and have 
the smallest ‘headed ends’’ of any 
high strength fastener. 


fast visual inspection 





HI-SHEAR rivets are visually inspected, 
rapidly and accurately. When the out- 
side of the collar is smooth and neatly 
trimmed the inspector KNOWS the col- 
lar fills the grooved pin end. Only 
HI-SHEAR trims the collar as it drives 
— the positive check for tool wear, cor- 
rect pin length and complete driving. 


draws the work together 





: CE ENN 
VAIL 


The HI-SHEAR collar (opposing the pin 
head and acting as own draw set) au- 
tomatically draws the work together, 
instantly and firmly. ‘Flashing’’ which 
occurs with conventional aluminum 
riveting is eliminated, thus reducing 
work spoilage. 





U.S. and foreign potents — trademark registered 


Y 


Sfp LIP RET TOOL 


1559 SEPULVEDA BOULEVARD 
HERMOSA BEACH, CALIF. 








Tractor Co. By changing gear ratios | 
and adding a planetary unit which fits | 
into the present standard transmission | 
case, excellent starting, accelerating, 
and cruising gear ratios are obtained. | 
For town gear operation, third and| 
fourth gears are used; for country) 
gear operation, third, fourth, and fifth | 
gears are used. 

With these changes, Sieving claimed, 
the following performance character- 
istics are obtained: 


1. Faster getaway because of im- 
proved third gear starting characteris- 
tics; 


2. Less “‘back and forth” shifting at 
lower car speeds because shift occurs 
at 9 mph instead of 12 mph; 


3. Faster shifting because synchroni- 
zation is faster with gear ratio of 1.55 
to 1 instead of 1.75 to 1; 


4. Faster and smoother acceleration 
with new axle ratio of 4.3 to 1 as com- 
pared to 3.54 to 1; 


5. Greater economy and smoothness 
of operation in cruising gear with 0.722 
to 1 planetary ratio; 


6. Faster “kickdown” or passing gear 
by using fourth or direct gear instead 
of third; 


7. Decreased loading of main trans- 
mission gears and bearings by using 
direct gear for acceleration and thus 
avoiding high gear velocities and in- 
creased bearing loadings by accelera- 
tion in second overdrive with conven- 
tional transmission and overdrive unit. 


8. Less objectionable “lugging” of en- 
gine in fourth or direct gear. Engine 
life will be greatly increased through 
reduction of pin and bearing loads. 


Urges Care In 
Truck Selection 


Jan. 10—Truck operators today are 
concerned mainly in cutting costs, and 
any design change in trucks should 
always be made with that thought in 
mind, said Bert H. Paff, branch man- 
ager of International Harvester Co. 
When an operator purchases a truck, 
the truck salesman should be informed 
of what it’s to be used for, where it is 
to be used (type of roads or section of 
the country), the weight to be carried, 
the speed at which the unit is to be 





Low Air Brake 
Pressure 


High Water or 
Oil Temperature 





Low Oil Pressure Generator 


VISUAL 


WARNING SYSTEM 
for Gas and Diesel Engines 


This unique signal system gives a virtually 
foolproof warning whenever there’s en- 
gine trouble . .. low oil or air brake pres- 
sure, high water or oil temperature, or 
generator failure. And it points out the 
trouble before expensive damage is caused. 

Under normal conditions, a pilot light 
glows steadily. But when something goes 
wrong, it flashes brilliantly. It even indi- 
cates when the system itself is not operat- 
ing. TELLITE is available with one flasher, 
or individual flashers connected to each 
point of contact to tell just where the 
trouble is. 

This inexpensive trouble shooter is 
ideal for trucks, buses, tractors and indus- 
trial engines. Write for complete informa- 
tion. ROCHESTER MANUFACTURING Co., 
INC., 21 Rockwood St., Rochester 10, N.Y. 


ROCHESTER 


Manufacturing Co., Inc. 


ce 


DIAL THERMOMETERS - GAUGES - AMMETERS 
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PRODUCES MORE 
READY-TO-INSTALL 
AIRCRAFT POWER 
PACKAGES THAN 
ANY ONE ELSE 
IN THE WORLD 















bile we me in Chula Vista, California...9 miles from San Diego 
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driven, and the type of service (such 
as start and stop operation). From 
this information the truck salesman 
can tell the operator which truck is 
best for his type of service. It is to 
the operator’s advantage to supply all 
pertinent operating facts because he is 
investing an initial cost of approxi- 
mately one-fourth the total final in- 
vestment in maintenance and opera- 
tional costs. If the truck is selected 





wrongly, the initial cost would probably 
be less than one-fourth the total cost 
because operational costs would run 
out of proportion. 

Paff predicted that in the larger gas- 
oline powered internal combustion en- 
gines, valve-in-head engines would al- 
most completely predominate the field 
because of (1) higher compression en- 
gines, (2) better torque characteristics, 
(3) more power, (4) smaller displace- 


right for diesel locomotives 


Standard bearer of modern American railroads — the 
diesel locomotive is among the toughest of all radiator 
applications. Its space limitations, power concentration 


To lick these problems, more than half of the leading 


n a = 
and vibration characteristics are as critical or more 
so than any in industry. 
diesel locomotive manufacturers in the United 
States turn to Yates-American. 

- * - 


right for your application, too 


Whatever your products — trucks, tractors, compressors, 
power plants — you can be sure of best results with 
Yates-American radiators. Write today for 


full information. 


California Representative: E. E. Richter & Son, Emeryville, California 
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ment, and (5) more economy of op- 
eration. 

Other important truck design fea- 
tures were discussed as follows: (1) 
accessibility for preventive mainte- 
nance, (2) easy overhaul, (3) easy- 
handling clutches, (4) transmissions 
up to 10 forward speeds and the syn- 
chro-mesh, (5) differentials, (6) the 
use of hypoid gears, (7) the develop- 
ment of a simple two-speed transmis- 
sion for milk-truck type of delivery 
units, (8) cab vision, (9) chassis design, 
(10) tire selection, and (11) wheel 
bearing loads. 

If a truck is to be used over 100,000 
miles per year, Paff advised that the 
operator should seriously consider the 
use of diesel-powered units. Another 


' development to watch is that of pro- 
' pane gas instead of gasoline. 


Tells of Advances In 
Cargo and Troop Carrying 
* Philadelphia Sect 
M. A. Hutelmyer, Field Editor 


Dec. 13—Past, present and future of 
assault and troop carrier aircraft were 


| discussed at this meeting by Major 


Floyd J. Sweet, chief of the cargo unit, 
aircraft and guided missiles section of 
the Air Materiel Command. 

Sweet reviewed the development of 
gliders and troop-carrying planes in 
World War II by both Germans and 
Allies, pointing out that the equipment 
then used, while the best available, was 
unsatisfactory for both cargo loading 
and jumping of troops. Since the war, 
new equipment developed will permit 
the jumping of twice the number of 
troops at the same time, thus saturat- 
ing the drop zone more effectively with 
fewer aircraft. It is also possible now 
to deliver additional equipment simul- 
taneously by the use of an aerial de- 
livery system called a monorail. The 
art of parachuting larger, heavy pieces 


| of equipment has been perfected to the 


point where single pieces up to 10,000 
lb can be dropped. 

Sweet then outlined uses of assault 
and troop carriers in future air inva- 


{ sions, and suggested plane design re- 


lated to these uses. He said the cock- 
pit must have good forward and down- 
ward visibility, controls that could be 
handled with the least number of lost 
motions and proper grouping and 
lighting of flight instruments. The 
cargo compartment should be rectan- 
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Cery Type Aluminum Piston 
--. UZé Standard of Quality 


STERLING | 


Leaders in Aluminum Pistons 
for 30 Years 


Sterling Engineers will work with you as 


e with other leading manufactur 


tons to meet your exacting 


they hav ers 


in developing pis 


requirements. Wire or phone. 





Turbulator head 


Trunk Type STERLING ALUMINUM PRODUCTS INC 


ST. LOUIS, MO. 








gular in plan form and cross-section 
with a rear opening exposing the entire 
usuable cross-section and an integral 
ramp as part of the closure. The 
cargo floor should be level in the lead- 
ing position and not higher than a 
truck bed from the ground. The cargo 
floor should be designed with strong 
treadways. 

Other items deserving attention, he 
said, are landing gears (the tricycle 


ed 


For all practical purposes that’s exactly what 
you do with TUNG-SOL Signal Flashers. 


During twelve years td date_almost 
10,000,000 TuNG-Sot Flashers have been 
used in automotive signal systems. So few 
have been the service replacements, that the 
vast majority of these Flashers were literally 
“installed and forgotten.” 

There is ‘nothing surprising in this, con- 
sidering the unequalled mechanical vitality 
of TUNG-SOL Flashers. The basic simplicity 
of their design—on/y one moving part—prtac- 
tically guarantees trouble-free service. They 
operate efficiently under the voltage varia- 


gear has been found most Satisfac- 
tory); low maintenance and easy 
ground handling; and the storing of as 
much fuel as possible in jettisonable 
tanks. 

Sweet concluded by tracing the his- 
tory of assault aircraft from its original 
conception as a self-propelled glider to 
the present development. He also 


touched on the possibilities and limita- 
tions of rotary wing aircraft. 





tions encountered in automotive service and 
they have ample ruggedness to withstand 
vibration and shock. 


And remember—the Tung-Sol Signal Flasher 
is the only device of its kind which permits use of 
the important instrument panel indicator light. 

There are numerous types of TUNG-SOL 
Signal Flashers, each designed for a specific 
circuit requirement. All of them are small 
and may easily be located in confined space. 
Write for the TUNG-SOL Signal Flasher Bulle- 
tin. TUNG-SOL LAMP WorkKS INc., Newark 4, 
N. J. Sales Offices: Atlanta, Chicago, Dallas, 
Denver, Detroit, Los Angeles, Newark. 


TUNG-SOL 


SIGNAL FLASHERS 





ALSO AUTO LAMPS, ALL-GLASS SEALED BEAM LAMPS AND ELECTRON TUBES 
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Tells Fuel Problems 
Of Railroad Diesels 


®@ St. Louis Section 
C. R. Feiler, Field Editor 
Dec. 12—The present day railroad 


diesel engine fuel specification is too 
rigid, claims H. D. Plumly, petroleum 
chemist for the Baltimore and Ohio 
Railroad. This rigid fuel specification 
requires the railroads to purchase the 
equivalent of #2 distillate oil in direct 
competition with the residential heat- 
ing oil burner, in order to insure satis- 
factory operation of their diesel equip- 
ment. This is playing “second fiddle” 
inasmuch as the railroad diesels con- 
sume only 27% of the #2 distillate out- 
put as against 62% for the domestic oil 
burner. 

Plumly then suggested ways and 
means to relieve this situation: 

1. Increase the production of desir- 

, able fuels. 

2. Determine by actual service tests 
the range of fuel quality which exist- 
ing engines will satisfactorily burn. 

3. Improve engine design. 

4. Use of special heavy duty lube oils 
to neutralize the effect of high sulfur 
fuel. 

5. Use of fuel additives. 


Cites Essential Character 
Of Passenger Automobile 


®@ Indiana 


Dec. 14—The automobile has become 
| the fourth basic essential of life, ac- 
| cording to Christy Borth, education di- 
rector of the Automobile Manufac- 
| turers Association. Although this fact 
| Still is not generally recognized, he 
| Said, the speed with which Americans 
transformed this vehicle from an im- 
ported luxury to an essential transport 
| tool in 50 years is amazing. 
Speaking at Indiana Section’s ban- 
quet in the Antlers Hotel, Borth traced 
| the steps involved in this transforma- 
| tion. It began, he said, at the end of 
| World War I, and it was the enclosed 
|all-weather body that enabled the 
| automobile to become an essential tool. 
| “In 1919, almost 90% of passenger cars 
| Sold were open models; by 1929, the re- 
verse was true. .. .” 

Other factors responsible for the 
| transition, according to Borth, were 
technological advances made in World 
|War I, and our entry into an era of 
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Spirolox saves machining - assembly time - parts + space - weight 


you hold moving parts together Better 





...$urer, quicker, less expensively 





Spirolox Retaining Rings spiral into place easily. And as they do, you 
score in several wavs: The part is positioned to closest tolerance, and 
locked-in firmly ... Yet in shop or field it is freed with the flip of a 
screw driver, and the ring is ready for re-use .. . In line or hand assem- 
bly this fastening method takes much less time . . . Spirolox brings 
lighter, simpler, more compact machine design . . . Spirolox cuts out 
parts and machining formerly used in fastening components ... And 
—you have the satisfaction of knowing that this fastener will stay 
put... A respectable handful of betterments! 


BASICALLY RIGHT DESIGN 


When you spiral-in a Spirolox Retaining Ring, one more part is posi- 
tioned precisely and locked securely. Due to its two-turn coil con- 
struction, Spirolox locks in the groove under thrust, will carry loads 
up to its full shear strength—will not jump out or squeeze out. Due 
to the lighter weight of Spirolox, centrifugal force does not tend to 
affect its locking characteristic, 











Probably you can use SPIROLOX 


Think of your present fastening methods; likely 
Spirolox offers you worthwhile savings and 
advantages. Send a print of your product to the 
Spirolox Application Engineer for analysis; write for 
the suggestive new Spirolox Bulletin and Spirolox 

Samples — free of cost or 
obligation, of course. 
















see Our 
CATALOG 


SWEET'S FILE 
for PRODUCT DESIGRERS 


gapless * concentric * requires no special tools * easy-in, easy-out* re-usable * stays put 


Spirolox Retaining Rings are covered Product of Ramsey Corporation, for 3] Years Makers of Original Equipment and Replacement 
by United States Patent No. 2,450,- Piston Rings. Office: 3768 Forest Park Boulevard, St. Louis 8, Missouri Factories: St Louis and 
425 and Foreign Patents. Other Sullivan, Missouri; Fruitport, Michigan; Toronto 8, Ontario, Canada G-2866RR 


atents poate. Copyright 1948 
Sorporation. 
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highway building after 1921. 

Partially completed 1950 census fig- 
ures, Borth said, show that the essen- 
tial nature of the passenger automobile 
has increased greatly in the past 10 
years. ‘‘When the Federal Govern- 


ment had to consider this problem in 
its planning for World War II, he said, 
“the discovery was made that some 13 
million Americans in suburbs relied en- 
tirely on automobiles for transport. ... 
Over four-fifths of the nation’s growth 


We wanted it this way. It shows two big 
IHC Diesels operating in dust so dense 
that the units are sometimes completely 


hidden in the swirling clouds. 


Huge volumes of dust-loaded air are 
sucked into the air intakes that you see 
projecting above the power units, but it 
doesn’t get very far. The Donaldson 
Oil-Washed Air Cleaners which protect 
these engines stop and hold close to 
100°, of all the dust, allowing only 


clean air to enter the engine. 





formance. 


Our engineering een willhelp 
his air cleaning 


any manufacturer wit 
problem. Write or phone. 


‘DONALDSON CO., INC. 





Donaldson turbulent, double-scrub- 
bing, cleaning action, effective under 
any condition, assures you of constant 
engine protection. It saves wear .. . 
helps maintain horsepower and per- 


in the last 10 years occurred in 168 
metropolitan areas, and the suburbs 
showed the greatest growth... . 

“The suburbs are now growing two 
and a half times as fast as the national 
rate of growth, while the rate for the 
central cities is falling short of the na- 
tional average.” 

Borth quoted Leon Henderson, war- 
time administrator of OPA, on the es- 
sential character of automobiles: 

“The reliance on the automobiles or 





WORLD’S LARGEST MAKERS OF HEAVY-DUTY AIR CLEANERS 
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rubberborne transportation is consider- 
ably more than even the loftiest state- 
ments made by the industries con- 
nected with the making of automobiles 
and tires. What might seem to have 
been a matter of trade booming as to 
the importance of automobiles by inter- 
ested trade associations or businesses 
was a considerable understatement, as 
we have come to know.” 


Hear Navy Men 
Discuss Jet Costs 


c re 
@ San | 


Charles F. Derbyshire, | 1 Editor 


Jan. 9—General overhaul costs for 
Navy jet engines will closely parallel 
costs for piston engines, according to 
Capt. A. L. Baird and Lt.-Com. N. O. 
Wittman, USN. Parts cost for jet en- 
gines is not as high as for their piston 
engine counterparts, but closer toler- 
ances and resultant higher inspection 
costs tend to bring expenses to a simi- 
lar level. Production line methods ap- 
plied to cleaning, disassembly, inspec- 
tion, and reassembly, as well as close 
regulation of parts identity, result in 
uniform, high quailty overhaul, pro- 
ducing engines with service potential 
equal to the new engine. 


Supply of LP-Gas 
Called Plentiful 
ngs 


Dec. 8—One hundred forty members 
and guests of this Section gathered in 
Ponca City to hear of the rapid ad- 
vances being made in the use of lique- 
fied petroleum gases as motor fuels. 

F. E. Selim, supervisor of LP-Gas 
sales, Philgas Division, Phillips Petro- 
leum Co. covered not only the availa- 
bility and supply of this material 
throughout the nation but also its use 
in internal combustion engines. He 
said the supply of LP-Gas exceeds any 
forseeable demand for present or fu- 
ture uses. The supply is great enough 
to meet the requirements for fueling 
all farm tractors, all trucks, and all 
buses in addition to a normal increase 
in requirement for present uses. 

The use of LP-Gas as motor fuel will 
go far in eliminating such troubles as 
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PISTON" 
RINGS 


PROVEN IN SERVICE 











Tried, and proved for over 
40 years, the performance 
of McQuay- Norris piston 
rings is assured...and they 
are specifically engineered 
to meet every requirement, 
no matter how exacting. 


McQUAY-NORRIS MANUFACTURING CO. 
ST. LOUIS 10, MO. 
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HOGA 


The performance of the car you build and sell today may very 
well be the deciding factor in some future automobile sale. 
It is just good business, therefore. to choose your engine 
components on the basis of long-range economy. In carbu- 
retors, the name Stromberg is famous for better performance 
—it is also a fact that Stromberg Carburetors last longer. 
Judge value as your customers will and you will agree— 
Stromberg* Carburetors are the logical choice. 


"REG. U. S. PAT. OFF. 


ECLIPSE MACHINE DIVISION OF 
e Standard Equipment Sales: Elmira, N. Y. 
e Service Sales: South Bend, Ind. AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 





intake and combustion chamber de- 
posits, oil dilution and contamination, 
spark plug fouling, and so forth. 

Engines of higher compression ratio, 
such as those now available, along with 
increased combustion efficiency and the 
elimination of fuel distribution prob- 
lems compensate for the lower heat 
content of LP-Gas so that fuel economy 
equivalent in miles per gallon to gaso- 
line are obtained. 

While nationwide distribution of LP- 
Gas for use in commercial vehicles is 
not available at present there is a 
framework in existence for such a dis- 
tribution system which can be ex- 
panded as rapidly as the demand will 
justify the installation of the necessary 
additional facilities. 

LP-Gas can be used in automotive 
vehicles at least as safely as other fuels 
as long as the basic rules for the de- 
sign, installation and maintenance of 
equipment are followed. 


Tells Steps in 
Lube Oil Refining 


® Dayton Sectior 


Lewis A. Leonard, Jr., Field Editor 


Dec. 13—How high-quality lubricating 
oils are refined was discussed by M. S. | 
Obenauf, head of lubricating sales pro- 
motion for Standard Oil Co. of Ohio. 
Obenauf explained in detail the solvent 
refining method now employed at the 
newly-erected plant near Lima, Ohio, 
the tallest industrial structure in Ohio. 

Depending on the final product de- 
sired different crudes are selected. At 
this plant, Illinois crude is used almost 
exclusively. Only 40% of the crude is 
further refined after the crude dis- 
tillation. Of this 40%, 24% is gas oil, 
13% asphalt, 20% is extract, 9% wax, 
1% color bodies; and 33% high quality 
lubricating oils. 

Refining requires five steps, the 
speaker said: 

1. The vacuum distillation unit; 

2. The propane de-asphalting unit 
which rejects the asphalt. (These two 
units improve color, carbon residue, 
and flash-point) ; & 

3. The furfural extraction unit, ; “ 
which improves color, odor, viscosity 
index, oxidation stability, and specific < , * 
gravity; N 
3 4. The MEK de-waxing unit using ae Sm, ALLIED ae pyinctyigh  —- aatacialaiaaes 
p + 
| ShicNnenowe ens aod inmoestienr | 2 MMM, 12642 sunt noaD + pevRorT 2s, micmicas 

a eo 











point. CORPORATION 
5. The clay contact, which uses fil- 
trol clay to remove and/or improve 
color and odor. 
With the exception of the clay, all 
other solvents are reclaimed for reuse. 









HARDENED AND PRECISION GROUND PARTS © ALLITE ZINC 
an ALLOY DIES « R-B INTERCHANGEABLE PUNCHES AND DIES 

. 
<i STANDARD CAP SCREWS «© SPECIAL COLD FORGED PARTS © 


SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST © JIGS »@ FIXTURES 
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Facts and Opinions from SAE Journal 


Headlights of the future, according to 
Walter D’Arcy Ryan of General Elec- 
tric Co., “should have range without 
dangerous glare and should not require 
tilting, dimming or any other form of 
manual operation. The two-filament 
lamp, if put into use, rapidly and ex- 
tensively would, he feels, do much to 
imnprove the present situation. 


Ultimately all motor coaches will be equipped 
with power brakes, it was’ predicted in a paper 
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of February, 1926 


written by R. R. Fageol, vice president, Fageol 
Motors Co. Such brakes may be made com- 
pulsory in many places by special legislative 
action within the next five years, he said. 


Speaking of the Auburn car at a Met- 
tropolitan Section banquet, J. M. 
Crawford, chief engineer of Auburn, 
said that, in an effort to correct 
tramping, the side rails of the 1926 


the answers to your 


Gasket 





model frame have been increased to 
7/32 in. thickness, 6 in. depth and 2! 
in. flange. ... Speaking for Buick, 
chief engineer E. A. DeWaters said 
1926 model changes include a 16% in- 
crease in powerplant output, addition 
of air cleaners, oil filters, and gasoline 
strainers—and fitting of dust shields 
to the drums of the external four- 
wheel brakes. 


R. E. Carlson, Bureau of Standards, at a Wash- 
ington Section meeting described controllable 
beam equipment that enables the main beam 
from a headlamp to be depressed at the will of 
the car operator, together with two-filament 
headlight control. The principles of depressible 
beams, he said, is being widely adopted and is 
a logical extension of the present system that 
should go far toward improving headlighting 
conditions. 


Prevention of oil-dilution troubles by 
use of a pre-diluted oil was the star- 
tling recommendation made at an An- 
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may be found in this FREE Sample Folder! 
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Use it to stimulate COST- 
PRODUCT-IMPROVING Ideas! 


You'll be surprised at the variety 


FEL-PRO utilizes to engineer gaskets to your 
Material Sample 


specific needs! In this free 
Folder you may find just the thing 
to solve a present gasketing pri 
answer is not in the Sample Folder, 


Engineers will be glad to put their complete 


resources and 30 years of gasketing 
experience at your disposal. Take ac 
of this offer without cost or Gbligati 


writing for your Free Material Sample Folder. 


., 1550 Carroll Ave., Chicago 7, Ill. 
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VIICKER$ POWER PACK 





























OLIVER COMBINE 


Vickers Hydraulic Power Pack provides fingertip, instant control of the 


twin-cylinder harvester control. 
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WILLCO J-7 ° 
CRAWLER TRACTOR 


This powerful little general 


purpose tractor uses Vickers 
Hydraulic Power Pack for 
fingertip control of bull- 
dozer blade (46” wide x 
18” deep) and other 
attachments. 


Societ ine 
Witte ame! Mes 


These three applications of the Vickers Power Pack 
indicate something of the extremely wide usage 
range of this hydraulic package. 

Manufacturers have found it ideally suited to the 
largest variety of mobile as well as many stationary 
installations. It provides a compact, self-contained 
hydraulic system which is quickly and easily installed 
at low cost. Pump, relief valve, operating valves, oil 
tank and oil filter are all contained in the rugged, 
compact unit. 

Vickers Power Pack is used on planters, cul- 
tivators, plows, stackers, loaders, harvesters, rakes, 
mowers, dump hoists, lifting failgates, light duty 
scrapers, fork lift trucks, loaders, scoops, snow 
plows, etc. Check into its advantages for your ac- 
cessory power source. 


WRITE FOR BULLETIN 46-48 


ICKERS Incorporated 
DIVISION OF THE SPERRY CORPORATION 
1440 OAKMAN BLVD. ¢ DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA e CHICAGO e CINCINNATI 
CLEVELAND e DETROIT e HOUSTON e« LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) ¢ PHILADELPHIA e PITTSBURGH e ROCHESTER 
ROCKFORD e ST. LOUIS e SEATTLE e TULSA © WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT 
SINCE 1921 


BEACON 
lee Gi Fv lg 


4434 


Vickers Hydraulic Power Pack 
powers vertical movement 
(24”) to level with truck or 
freight car floors . . . also 
horizontal movement (14”) 
where outer doors must seal 


when board not in use. 
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dielectric, stable from 


CLASS H OPERATING TEMP. 
=i ig ange alae 


‘S. 


TEMPERATURE RISE, 


YAS Cc the resilient 


-60° to +2 


TEMPERATURE RISE vs WATTS INPUT 







SOLENOID COILS WITH 265 TURNS 
OF NO. 14 WIPE; WITHOUT CORE 


IRON. 









WATTS INPUT 


dissipates heat much faster than 
conventional insulating materials 


Here's an insulating material that gives you all of 
the advantages of a rubberlike dielectric at Class H 
temperatures, plus extreme low temperature flexi- 
bility, plus about twice the thermal conductivity 
of conventional resinous or rubbery dielectrics! 
In a solenoid coil, for example (see graph above), 
Silastic gives 15% more capacity than resinous 
silicone insulation at 180°C. That's due to increased 
thermal conductivity alone. 


Thermal stability plus high heat conductivity permit 
the Silastic coil to operate at 166% of the maxi- 
mum capacity for an identical organic resin 
impregnated solenoid. Performance of over 1600 
Silastic insulated main and interpole field coils in 
diesel-electric traction motors is further proof of the 
extraordinary advantages of Silastic as a dielectric. 


In coils of all kinds, Silastic provides resiliency and 
relatively constant dielectric properties of tem- 
peratures ranging from below -60° to above 
200°C., maximum resistance to corona, to electrical 
and mechanical fatigue and to abrasion, oil and 
outdoor weathering. 


ea | 


Sele 


SEND TODAY! For data 
on the properties, per- 
formance and applica- 
tions for Silastic. 

(°T. M. Reg. U.S. Pat. OF) 


CE 


c 
| DOW CORNING CORPORATION, DEPT. V-2, MIDLAND, MICH. 
| 

| Please send me Silastic Facts No 10 

| 

| 

| 

| 

| 

| 


me 





= | 


Atlanta * Chicago * Cleveland * Dallas * Los Angeles * 
in Canade: Fiberglas Canada Ltd., Toronto ° 
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SULASTIC / stays Elastic 


Silastic insulated sol- 
enoid has 166% of the 
capacity of identical 
Class Bcoil plus maxi- 
mum shock, abrasion 
and vibration resist- 
ance over a span of 
260 Centrigrade de- 
grees from —60 to 


+ 200°C. 





from +500°F. 


“to —100°F. 
J 


U boring 


RST IN 


New York 








S'ILICONES 


* Washington, D. C. 
In Great Britain: Midiand Silicones, Ltd. 
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25 Years Ago 





nual Meeting Fuels and Lubricants 
session by Robert E. Wilson and Robert 
E. Wilkin, Standard Oil Co. of Indiana. 
These authors proposed that an oil 
suitably diluted to approximately equi- 
librium value of the average dilution 
of oils in cars in operation be used. 


Following a visit to United States, Ernst Neu- 
berg, director der Deutschen Automobil-Con- 
structionsgesellschaft, m.b.H., Berlin, wrote to 
SAE headquarters that: 

“While America has a much greater market 
for and is far ahead in the production of pas- 
senger cars, this cannot be said in regard to 
motor trucks and tractors. German firms can 
compete in design, production and price of the 
latter.” 


An all-metal airship (Metalclad) de- 
scribed in a paper by Ralph Uspon, its 
designer, was said to meet the follow- 
ing requirements: (1) fireproof, (2) 
weatherproof, (3) durable and perma- 
nent in structure, (4) navigable in 
practically all kinds of weather, and 
(5) economical in use of buoyant gas 
and ballast. 


“Warfare in China is becoming civilized and 
touches the lives of the people more and more. 
. . . Very few people, either Chinese or foreign, 
will suggest that the end of Chinese civil strife 
is in sight. . .. We should remember that what 
happens does not depend solely on what happens 
on that side of the water, but also on what 
happens here, now, and with us. It is ex- 
tremely important that we learn the real facts, 
that we insist that our representatives keep in 
touch with the real situation.”—H. T. Lewis 


“If the fuel characteristics could be 
changed gradually as cold weather ap- 
proaches,” says John O. LEisinger, 
“somewhat as the distillation curves 
and the starting performance of dif- 
ferent fuels at various temperatures 
indicate desirable, it might be possible 
to get very nearly the same starting 
performance in winter and in sum- 
mer.” 

Eisinger presented a paper on some 
Bureau of Standards Researches, one 
purpose of which was to determine the 
general nature and magnitude of the 
fuel changes that might accomplish 
this result. 
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Cub Tractor Engine 


Continued from Page 79 





Motor Oil, as defined in the SAE 
Handbook, to the 2-104B Supplement 
1 oil, in both the Cub and Chevrolet 
L-4 engines. In fact the engine de- 
posit ratings of these oils in the Cub 
are spread over a wider range than in 
the L-4, which is desirable for two 
reasons. 

First, it is possible to classify more 
definitely the quality level of unknown 
oils. Second, it permits closer selec- 
tion of the additive concentration to 
satisfy a given performance require- 
ment. 

The plot of bearing weight losses in 
Fig. 2 shows very close agreement be- 
tween Cub and L-4 tests. 

Cub FL-2 test results also correlate 
very well with Chevrolet FL-2 results. 
This is demonstrated in Fig. 3, a com- 
parison of deposit ratings of various 
gasolines, and Fig. 4, comparative pis- 
ton skirt ratings for these fuels. 

We feel the results justify our selec- 
tion and use of the Cub engine. (Pa- 
per “Small Engines and Dynamome- 
ters for Pilot Testing,’ was presented 
at SAE National Fuels & Lubricants 
Meeting, Tulsa, Nov. 9, 1950. This 
paper is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Preventing Vapor Lock 
In Personal Airplanes 


L. |. YORK 
A. HUNDERE 


R. A. COIT 


rn 


EST way to minimize the tendency 

to vapor lock in personal airplanes 
is to keep all fuel system parts at min- 
imum temperature and maximum 
pressure. 

Taking the fuel tank first, the fuel 
outlet should be at the lowest point in 
the tank. This prevents pumping of 
air at low fuel levels. A hopper bot- 
tom is desirable. Where multiple out- 
lets are used in the fuel tank, they 
must be Y’d together at a station low 
enough so that this location is always 
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flooded with gravity-fed fuel from the 
tank. 

Tank vent pressure should not be 
negative under any flight conditions. 
With a multiple tank installation, the 
tanks should be vented to a common 
external vent if normal procedure al- 
lows flow from more than one tank at 
the same time. Otherwise, the tank 
with highest pressure will transfer fuel 
to the other tank and force some fuel 
out its vent. Simplest solution is a 
selector valve permitting separate op- 
eration on each tank. 


‘ROCKFORD 
Simplified 
Low Cost 
CLUTCHES 


for 


Power Take-Offs 


This newly developed, simplified 





| heavy duty type clutch uses fewer 
| parts, thus can be produced at lower 
| cost. Its design provides for cleaning 
| and cooling through air circulation 
| between the clutch body and pressure 
| plate. Centrifugal action is offset by 
the toggles being anchored nearer 


center of the shaft. Self-engaging 


tendency is overcome by a new toggle 
lever design. Pressure is spread evenly 
Ac- 
_ curate balance insures smooth oper- 
Sizes fit in standard S.A.E. 
flywheel housings. 


over the entire friction surface. 


| ation. 
Convenient ad- 


justment requires no special tools. 


Send for This Handy Bulletin 


Gives dimensions, capacity tables and 
complete specifications. Suggests 
typical applications and makes 
helpful recommendations for 
planning efficient power take- 
of drives. 





ROCKFORD CLUTCH DIVISION 





The fuel selector valve should be de- 
signed to insure full indexing of all 
ports. Partially indexed ports cause 
fuel system restrictions. 

The fuel strainer should be exposed 
to as little engine heat as possible. 
The pressure drop across the filter 
should be a minimum consistent with 
good filtering and size. Installations 
where the filter operates under nega- 
tive pressure should be designed to be 
readily maintained free of air leaks. 

Fuel lines should have minimum 
pressure drop and transfer minimum 













BORG. 
WARNER 





316 Catherine Street, Rockford, Illinois, U.S.A. 
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This picture does not 
equal 10000 words 





This is a fine photograph— but men and machines 
are only part of the story at IGW. It takes esprit de 
corps (a much overworked term that fits here)— it 
takes pride of workmanship to produce fine pre- 
cision gears and parts. 


, This Horizontal Jig Borer is typical of the high precision tools 


designed and built by Indiana Gear for their own use. 





GEARS CAMS INTRICATE AND 
PRECISE MACHINE PARTS 


INDIANA GEAR WORKS + INDIANAPOLIS 7, IND. 
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heat to the fuel. They should have 
the fewest number of bends, elbows, 
and connections. Information from 
extensive studies of pressure drops 
across component parts of aircraft fuel 
systems is summarized in the 1946 
CRC Handbook. 

The fuel pump on a pressure sys- 
tem should be heat-insulated from the 
engine and have baffled cooling air to 
keep pump metal temperature at a 
minimum. The capacity should be 
three to five times maximum engine 
fuel needs so that reserve capacity can 
be used to handle vapor. 

Fuel should be pushed rather than 
pulled, wherever possible. In pressure 
sytems with tank level below the en- 
gine pump, a boost pump is desirable 
for emergency and auxiliary use. The 
centrifugal submerged fuel tank pump 
is ideal for this purpose. 

The fuel system should: not be con- 
sidered satisfactory for service unless 
it can handle an 8-lb fuel on a 100 F 
day with no loss in fuel flow from va- 
por formation. 

These recommendations stem from 
tests on five airplane makes, a project 
of the Aviation Fuels Division, of the 
Coordinating Fuel and Equipment Re- 
search Committee, CRC. (Paper 
“Recommendations for Fuel System 
Design for Personal Aircraft with Re- 
gard to Vapor Lock,’ was presented 
at SAE National Fuels & Lubricants 


| Meeting, Tulsa, Nov. 10, 1950. This 


paper is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Titanium Alleviates 
Columbium Shortage 


JOHN F. TYRRELL 


HE already tight supply of colum- 
bium is due to become even more 
critical as jet engine needs accelerate. 
Titanium can ease the situation by re- 


| placing columbium as a stabilizing 


agent for stainless steels. Engineering 
properties and service behavior of ti- 
tanium-stabilized steels are as good as 
those of columbium alloys, while tita- 
nium steels are easier to fabricate and 
cost less. 

Tensile strengths of AISI Type 321 
(titanium-stabilized stainless) and of 
AISI Type 347 (columbium-stabilized 
stainless) differ little. Resistance to 
creep, important to load-carrying abil- 
ity above 800 F, is a little better in 
Type 347. But this difference may be 


' insignificant for design purposes. 


Strength of both alloys decreases 
rapidly above 1500 F. But tests at 
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Solar 


showed Type 321 to be about 
twice as resistant to oxidation at 1850 
F as Type 347 in 400 hr of exposure. 
The difference is even greater for short 
exposure periods. 
Solar’s experience 


indicates tita- 


nium-stabilized alloy will perform sat- | 


isfactorily in reciprocating engine ex- 
haust systems, 
cones, aft frames, 
chambers, and other parts operating 
under about 1500 F. At least six en- 
gine sets on the DC-4 exhaust system, 
built by Solar from Type 321 material, 
have completed over 3000 hr service in 
an application for which the guaran- 
teed life is 300 hr. 

In resistance welding—spot or seam 
—there is no real difference between 
the two steels. 


average welder can produce about 300 
in. more per 
with Type 321 than Type 347. 
Type 347 averages about five times as 
much weld repairing as Type 321. 

Welding rates are 150% faster 
the titanium steel in automatic ma- 
chine welding by the inert-gas process. 

Many stampings that could not be 
made from Type 347 were successfully 
formed from Type 321. 
showed that Type 321 can be deformed 
about 5% more than Type 347 before 
localized thinning occurs in drop ham- 
mer forging. In deep drawing, Type 
321 can be drawn about 10% more 
than Type 347. 

Stabilized stainless steel castings al- 
most always are made from Type 347 
because of titanium loss from molten 
metal. Experimental heats showed it 
possible to produce successful castings 
from Type 321 material by modifying 
the alloying practice to offset the high 
titanium loss. (Paper “Conservation 
of Columbium,” was presented at SAE 
San Diego Section, Oct. 10, 195.) 


Life Expectancy Records 
Aid in Truck Servicing 


F. WILLARD SMALLEY 


HE purpose of truck servicing is to 


get every possible trouble-free mile | 


out of the truck, regardless of size or 
operation, at the lowest possible cost 
per mile, but without road failures. 

It is important to remember that 
we can’t get something for 
When a unit—be it engine or rear axle, 
generator or brakes—has lived a life 
that experience has taught us is all 
that we can expect, we must replace it 
if we are to keep the wheels rolling. 

Today, basic equipment is lighter, 


SAE JOURNAL, FEBRUARY, 1951 


jet tailpipes, exhaust | 
outer combustion 


But Type 321 is su- | 
perior to Type 347 in fusion welding | 
by the inert gas-shielded arc process. | 
In manual welding by this process, an | 
day on welded seams | 
And | 


for | 


Investigation | 


nothing. 


RUBATEX 
GASKETS 








NO AIR LEAKAGE 





... these 


PERFECT MOISTURE SEAL 





advantages: 


NO DUST PENETRATION 











40% COST REDUCTION 





Die cut Ruspatex Gaskets added so 
much to the efficiency of this heater 


that the prominent car manufac- 





turer found it possible to use a 
smaller core and thus reduce the 
| cost of the unit 40%. 


| Rt BATEX Closed-Cell Rubber is an 


excellent gasketing, cushioning and 


shock absorbing material. Inert 


nitrogen, retained under pressure 


within the sealed cells, provides 
strength and permanent resiliency. 
| The material is non-porous and will 


| not absorb moisture even at cut 


Photo-micrograph shows how each cell is completely 
sealed by a wall of rubber. The material cannot ab- 
sorb moisture. It has high insulating values, is highly 
resistant to oxidation and is rot and vermin proof. 


edges. Thus, most gasket require- 
ments can be cut from sheet stock. 
If you have an application of the 
kind described here, look into the 
many advantages of RUBATEX 
Closed-Cell Rubber. RuBatrex is 
available in natural and synthetic 
stocks and in soft, medium and firm 
forms. Design, engineering and 
sales consultation services are avail- 
able. For further information write 
for Catalog RBS-12-49. Great 
American Industries, Inc., RUBATEX 
Division, BEDFORD, VIRGINIA, 








RUBBER 






»-- give the maker of this auto heater 
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FLEXIBLE SHAFTS 
retain their 

smooth operating 

characteristics! 








Here’s what Barber-Colman Company of 
Rockford, Illinois, says about the S.S.White 
flexible shaft used in their Remote Adjustable 
Thermostat unit shown above: 


“Test results indicate that the operation of the S.S.White remote control 
flexible shaft is satisfactory at temperatures ranging from —65° F to 
160° F. There is virtually no measurable variation in torque required to 





turn the shaft, or in torsional deflection required to initiate cam move- 


” 


ment over the temperature range. 
| The reason—S.S.White flexible shafts of both power drive and 
| remote types are subjected to exhaustive tests in S.S.White 
research laboratories to assure premium performance under 
all prevailing flight conditions. 


WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
ation and data on flexible 
shafts and their application, 
Write for a copy today. 


a 


DENTAL MFG.CO. Dept.) lO East40thSt. 
NEW YORK I6, N. Y. 
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payloads are heavier, and schedules are 
faster than ever before. Under these 
conditions, only with the removal of 
units for overhaul at definite periods 
before failure can we attain long serv- 


| ice life for our vehicles and eliminate 


road failures. 

The life expectancy of each chassis 
unit should be determined—and it 
should take into consideration the type 
of operation. Many fleets use expec- 
tancy records, which they have devel- 
oped. Others compile records of fail- 
ures, tire mileage, mileage at which 
fuel consumption is increased, and so 
on; but if they fail to interpret them 
in terms of what will happen to each 
similar unit in the fleet, a $100 road 
failure of a truck carrying a perishable 
load can pyramid into a $2000 loss. If 
new units are involved, it is desirable 
to consult the service manager of the 
chassis manufacturer for their life ex- 
pectancy. 


Rebuilt Parts 


Truck manufacturers recognize the 
necessity of keeping trucks rolling and 
the limited time available for making 
repairs. For this reason many of them 
have set up—at great expense—large 
unit-rebuild plants to rebuild all com- 
ponents, such as engines, transmis- 
sions, rear axles, fuel pumps, dis- 
tributors, and carburetors. They are 
selling them on an exchange basis 
through their regular service parts out- 


| lets. 


It is obvious that on any program of 
this kind, where large distribution is 
necessary, comparatively high produc- 
tion must be had to make an exchange 
plan economically feasible. 

Whether or not an operator wants to 
use a factory rebuild plan or to main- 
tain shop facilities to rebuild his own 


| units and what percentage of exchange 


units he can afford to stock depends 
on a great many variables. 

If it is a large fleet, operating out of 
central points, using large numbers of 
identical vehicles, then setting up shop 
facilities for rebuilding one’s own units 
and carrying spare units (engines in- 
cluded) is practical. 

If the fleets are varied or operating 
in small groups, then either his own 
maintenance crew for running repair 
and depending on vendor exchange 
units or vendor service stations is a 
practical answer. 

Even the one or two-truck operator 
has today an opportunity to take ad- 
vantage of exchange units and good, 
well-equipped vendor service stations. 

(Paper, “Service of Truck Transpor- 
tation and the Use of Rebuilt Major 
Components,” was presented at a 
meeting of the Northern Calif. Section 
of the SAE, San Francisco, Jan. 
16, 1950. This paper is available in 
full in multilithographed form from 
SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 
members.) 
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Put those FRONT axles to work... 


Front axles, too, should carry their full share 
of the load—the share that means extra 
tonnage... extra truck-owner satisfaction. 


Saginaw’s new hydraulic power steering gear 
permits truck manufacturers to design 
vehicles that will carry up to double the 
usual payload on the front wheels— without 
exceeding legal load limits. 


Here, truly, are big advantages that truck 
owners look for. Here is a product which 
not only adds extra load capacity and brings 
additional profits per trip ... but affords 
greater driving ease and safety as well. 
Millions of miles of steady performance 
prove its superiority. 


Leading automotive manufacturers have 
depended upon Saginaw’s highly skilled en- 
gineering and design staffs—its outstanding, 
quality products, and large scale manu- 
facturing facilities—for more than 38 years. 


Plan now to put those front axles to work! 
Write or call us today for full particulars 
about Saginaw power steering—and how it 
can be adapted to your applications. 


IF IT’S EASY TO STEER IT’S A SAGINAW GEAR 






STEERING GEAR 
DIVISION 


General Motors Corporation, Saginaw, Michigan 
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SAGINAW 
YDRAULIC 
STEERING 


EXTRA! 7 
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STEERING GEARS AND LINKAGES ° PROPELLER 
SHAFTS e TRANSMISSION CONTROLS e TURN 
SIGNALS e DIESEL ENGINE PARTS e BALL BEARING 
SCREW AND NUT ASSEMBLIES « AUTOMOBILE JACKS 
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Bendix 
VAL ak 
Orvision' 


FIRST IN 


Fuel Metering Unit 
for jet engines 














Helping American Aviation Lead the World 


Aviation’s remarkable progress during the past quarter of a century, together with the Carburetors 
growing complexity of aircraft design, have created innumerable new problems in fuel 


metering and landing gear—many so challenging that only the great creative skill of Bendix 
Products has been equal to the task. 


| In meeting these many problems as they arise, Bendix Products has assembled the finest 
| . . . . 
engineering talents and the most modern and comprehensive machinery in the industry—a 
| 
| 


fact reflected in the recognition of Bendix today as the nation’s outstanding source for these 
vital flight components. 





Engine builders and airframe manufacturers are urged to let this proven combination of 


Speed-Density 


° ° e ° ° Fuel Meteri Unit 
skill and experience solve their fuel metering and landing gear problems. Gy 








BENDIX: bivision’ SOUTH BEND 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


Landing Gear Wheels 
for all types of airplanes 


means — 
ote oe 
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Pneudraulic* 


Shock Absorbing Struts 





Applications Received 


The applications for membership re- 
ceived between Dec. 10, 1950, and Jan. 
10, 1951 are listed below. 


Atlanta Group 
Tom Turney. 


British Columbia Section 
William E. Atkinson. 


Buffalo Section 
Donald Otto Oetinger. 


Canadian Section 


Richard H. Howell, Lt.-Col. Peter C 
King. 


Chicago Section 


L. W. Ehlers, Frederick H. Engelke, 
Ralph Clinton Goetz, Ralph L. Handy, 
George A. Jergenson, Sherman M. 
Katz, C. Hyatt King, P. H. Korrell, 
Horst Muller-Carioba, Charles J. 
Parker, Donald A. Steszewski, Joe Val- 
ence. 


Cincinnati Section 
Robert B. Bing, Paul G. Blazer, Jr. 


Cleveland Section 


Carl M. Bliss, Richard F. Fitzgerald, 
Wilbur J. Scheutzow, William Tnorrat. 


Detroit Section 


Charles C. Adams, John Arzoian, 
Charles L. Burleigh, Joseph J. Coury, 
Edwin A. Desmond, Jr., Joseph H. Fox, 
Clarence Gaughen, Kenneth Owen 
Glattes, John T. Hadwin, Jr., John T. 
Hoban, Harold V. Joyce, Johannes 
Kamuk, Howard E. Lukey, John F. 
McLean, Jr., Rowland George Oonk, 
Edward K. Pilcher, Robert F. Ploeger, 
Jack Prendergast, Lee William Reh- 
bein, Karl Melton Unser, James T. 


Werner, Howard H. Wilder, Marion A. 


Witowski. 
Metropolitan Section 

Edward J. Crowley, John A. Jones, 
Jr., John B. Moore, Emanuel Stein- 
berg. 
Mid-Continent Section 

Marinus Flux. 


Milwaukee Section 


Ralph E. Berndt, E. C. Brekelbaum, 
James F. Johnson, Jr., Rupert J. 
Loeffler, Jr., W. H. Stark. 

Montreal Section 

John S. Brock. 


New England Section 
Hans Lanz. 


Northern California Section 


Letcher H. Cope, Horace Holmes, 
Rowan McCarn. 
Continued on Page 114 
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To the lube oil compounder 
who really wants to produce 
a better lubricant 


IDITIVES 


MILLIONS OF MILES AND HOURS of actual service 
prove the superior performance of Oronite Lube Oil 
Additives. Treating costs are lower, roo, because of the 


high-activity detergent and inhibitor chemicals from 
which these additives are made. 


Rigid quality control throughout our manufacturing 
process assures the uniformity of Oronite Lube Oil 
Additives. Compare them with any other additives and 
see for yourself. 





ORONITE CHEMICAL COMPANY 


38 SANSOME ST., SAN FRANCISCO 4, CALIF. STANDARD Oil BLDG., LOS ANGELES 15, CALIF. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 600 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 
824 WHITNEY BLOG., NEW ORLEANS 12, LA. 
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the PASTE. 


Surface Roughness Ratings 
in the Shop 


way Maree: it 








At Allied Products Corp., Hillsdale, 
Michigan ...the Profilometer Type 
Q Amplimeter, the Type A Linear 

Pilotor and KA Tracer in use. 










is with 


THE PROFILOMETER 


Where precision parts are produced in high volume—as they are at Allied 
Products Corporation—both production. inspection and final inspection 
operations must be geared to handle a steady and substantial flow of work. 
When surface roughness measurement is a production requirement, it is 


the Profilometer that provides the fastest and simplest method of securing 
accurate readings. 





The Profilometer has a normal tracing speed of 14” per second—far faster 
than any other instrument of its type. And in the time required to make a 
shop check of surface roughness by comparative methods, you can take 
several Profilometer readings. In addition, Profilometer equipment can be 
moved from machine to machine and set up quickly and easily. 


Of most importance, you get this speed of surface roughness measurement 
where you need it—in your production departments. Because the Profi- 
lometer is a ruggedly built instrument, it can be used anywhere in the plant 
and operated next to machines by the set-up men or the machine operators 
themselves. It is designed not as a laboratory in- 
strument but as a shop tool. 


Regardless of the type or volume of your produc- 
tion, you will always find the most practical 
method of measuring surface roughness in the 
shop is with the Profilometer. 


GET THE WHOLE STORY in these free bulletins. Write 
for them today. 





Profilometer is a registered trade name. 











PHYSICISTS RESEARCH COMPANY 


Instrument Manufacturers’ - 





ANN ARBOR II” e MICHIGAN 


114 











Applications Received 

Northwest Section 

Andrew C. McDermott, David A. 
Tozer. 
Oregon Section 

Raymond H. Wolfgram, John C. 
Worthington. 
Philadelphia Section 

Warren E. Barker. 


Pittsburgh Section 
Maynard W. Teague. 


Southern California Section 

Edward R. Daley, Edward Henry 
Ledbetter, Francis L. Moseley, A. F. 
Reznicek, Samuel J. Smyth, Morgan L. 
Sweeney, Jr. 
Southern New England Section 

Edwin Braverman, Stanley M. Terry. 
Syracuse Section 


James D. Cregan, Glen H. Dingman, 
Edwin Roy Smith, Harold R. Turner. 


Texas Section 


C. E. Hale, Robert R. Jameson, Ollie 
James Smith. 


Twin City Section 
Lawrence G. Boschma. 
Virginia Section 
W. I. Shipp. 
Outside of Section Territory 


Archie D. Dennis, Daniel Fort 
Flowers, Francis Thomas McGuire, 
Pedro Juan Sintes, John Alex Steeves. 
Foreign 


Kanahala Bandaralage Lawrence, 
Perera, Ceylon. 


New Members Qualified 


These applicants qualified for admis- 
sion to the Society between Dec. 10, 
1950 and Jan. 10, 1951. Grades of 
membership are: (M) Member; (A) 
Associate; (J) Junior; (SM) Service 
Member; (FM) Foreign Member. 


Baltimore Section 

Richard G. Shanklin, Jr. (J). 
Buffalo Section 

Howard A. Mason (M). 


Canadian Section 


Edward Marshall Bauder (J), Albert 
Jervois Dewdney (M), Bert Hannaford 
é&). 


Chicago Section 


Norman Roland Cooper (J), John J. 
Corrigan, Jr. (J), Norman G. Esbrook 
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"Brake lining test 


1920 


Just 30 years ago a car manufacturer tested brake lining by 
installing it on a test chassis, accelerating the car to 30 or 
40 miles per hour, then applying the brakes when the car 
passed a predetermined line. 

The distance it took to stop the car determined the 
lining’s performance. Mileage? Who cared—as long as the 
vehicle could be stopped. 

Contrast that with today. At Brakeblok, for example, our 
lining comes into being as the result of tests. We create 
friction materials in our laboratories to meet these tests. 
We prove the materials in our Dynamometer Room ~— for 
fade, deceleration, heat, reaction to moisture and other 
conditions. Then we put them on our Test Fleet, subject 
them to actual driving conditions. 

Result—we know a great deal about all kinds of friction 
BRAKE LINIWN G materials. We can’t think of a one we are not intimately 
familiar with. 

We offer this experience and knowledge to you .. . to 
help you equip your vehicle, be it car, truck, trailer or bus, 
with the kind of brake lining it must have to survive 
tomorrow’s traffic conditions. 











AMERICAN 








AMERICAN BRAKEBLOK DIVISION 


DETROIT 9, MICHIGAN 
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THEY MEET 


AUTOMOTIVE AND 
AIRCRAFT REQUIREMENTS 


Thermo Electric 
THERMOCOUPLES and ACCESSORIES 


Type 4C21R Chromel 
Alumel Turbo-Engine 
Exhaust Thermocouple 
with Mounting Boss 
and Coupling Nut. 





To fulfill the demand for accurate tem- 
perature measuring devices, we incorporate 
Practical Design—Careful Selection of Thermo- 
couple Materials—Precise Manufacturing Meth- 
ods, and—Rigid Inspection in the production of 
all pyrometric equipment. 


These products are made for all types of 
Engine Temperature Measuring Applications. 
They include Standard and “AN” Type Thermo- 
couples, Quick Coupling Connectors and Panels 
having plugs and jacks of thermocouple material, 
Thermocouple Lead Wire in all standard cali- 
brations, Indicating Pyrometers and Accessories. 








Type 1JFW (An 5537) 
Fire Wall Disconnect. 











Type 2B07B 
Iron Constan- 
tan Bayonet 
Immersion 
Contact Ther- 
mocouple An- 
gle type — for 
Cylinder Head. 





Type RB-100 (AN 5534) 
Resistor. 


For accurate, dependable temperature measuring equipment 
—Specify Thermo Electric and be assured of reliability. 
SEND FOR CATALOG B 


Thermo Electric. ‘raw 
NE 











New Members Qualified 


(A), Paul T. Hahn (4), Harry T. 
Hawthorn (J), John J. McKinnie (A), 
Robert A. Pritzker (J), William R. 
Shimmin (J), Alden B. Staples (A), 
Angus G. Sturrock (M), George J. 
Tzantzos (J), Donald William Wan- 
derer (J). 


Cincinnati Section 
Norman G. Schacht (A). 


Cleveland Section 


Edward D. Alvord, Jr. (J), Robert P. 
Buhrow (J), William L. Cratty (A), 
Raymond S. Gresko (J), Lloyd E. Mor- 
ris (J), Lawrence J. Nemeth (J), Ray- 
mond J. Stewart (M), Mehmet Ayhan 
TurkkKan (J). 


Colorado Group 
Herbert Earl Johnson, III (J). 


Detroit Section 


Ellsworth C. Adams (J), Joseph Earl 
Austerberry (J), Jeremy T. Ball (J), 
Rudolph Michael Bogre (J), James W. 
Cooper, Jr. (J), Douglas Dow (M), 
Francis C. Fleck (J), Lewis Kimple 
Garis, Jr. (J), Stanley John Garner 
(J), David A. Gorte (J), Charles M. 
Heinen (M), Abraham Karapetian (J), 
Elmer C. Lang (A), Theophil M. R. 
Lupfer (SM), Joseph John Parthum 
(J), James Leslie Quinnelly (SM), 
Robert M. Rodger (M), Alexander 
Ramsay Ross (J), Edgar T. Schreiner 
(J), William Stott (M), Richard 
Chester Teasel (J), Ralph Underdahl 
(J), Lawrence A. Warzel (J), Julius E. 
Witzky (M), Robert G. Yingling (M), 
John Zytkewick (J). 


Indiana Section 


Robert F. Keller (J), Jack Dallas 
Peebles (J), Edward Ray Searby (J). 


Metropolitan Section 


Lee J. Bregenzer (M), Fred O. 
Dietsch, Jr. (A), Agostino M. Dolza 
(A), John Henry Dove (M), Eberhard 
Dullberg (J), Harold V. Dumbleton 
(M), Leslie P. Holcomb (M), Albert L. 
Longarini (J), Wallace A. McMillan 
(M), Harry Tennent Rittenhouse (J), 
Howard E. Schwiebert (A), Alfred S. 
Tauber (J). 


Milwaukee Section 


Raymond G. Horner, Jr. (J), Ken- 
neth G. Jones (M), James W. Mohr 
(M), Earl Clausing Thayer (J). 


Mohawk-Hudson Group 
Charles O. McCumber (A). 


Montreal Section 


Bernard Brunel (A), John Leslie 
Millen (J). 


Continued on Page 118 
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| OW many 


different 
sleeve bearin g 


alloys do you use? 


We specialize in variety ... in sleeve bearings and bush- 
ings. Half a century’s experience has shown us that there 
is no universal bearing alloy to fit all needs. One auto- 
motive engine, for example, might require tin base lining 
for main bearings, while another might require copper- 
lead lining. One tractor manufacturer calls for cast, full- 
round piston pin bushings while another prefers rolled- 
type split bushings. Electric motors, Diesel locomotives, 
marine engines and ditch diggers all have their own 
special requirements. Instead of making just one type of 
bearing and trying to fit it to all needs, we produce “‘tailor- 


made” bearings to meet your performance specifications. 


Our six manufacturing plants are equipped to produce 
sleeve bearings and bushings in a wide variety of material 
combinations, and in many sizes—in quantities ranging 
from dozens to millions. 


FEDERAL-MOGUL CORPORATION © 11035 SHOEMAKER, DETROIT 13, MICH. 


Siler sieeve BEARINGS 
FEDERAL- MOGUL 





OVER FIFTY YEARS OF CONTINUOUS BEARING EXPERIENCE 
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Use ‘‘Alodine’’ and 
Alodized Aluminum 
for Maximum 
Product and Finish 
Durability! 





2) 


Alodine 


BONDS PAINT TO ALUMINUM 
AND PROTECTS THE METAL 


EASY T0 USE 


Process is foolproof and chemical solution can be applied by 
dipping, spraying, brushing or flow-coating. 


ELECTROLESS 


Alodizing is a chemical conversion process. 


ECONOMICAL 


Low chemical cost, short coating time and low temperature 
keep overhead down. 


EFFECTIVE 


The tough, durable Alodized surface makes paint stick to 
aluminum and resists corrosion. ‘“Alodine” meets these Service 
specifications: MIL-C-5541; MIL-S-5002; AN-E-19; AN-F-20. 


Brush Alodine’ 


Brush “Alodine” is easily and quickly applied to assembled 
aircraft in the field, shop, or hangar. Cleaning and coating 
chemicals for Brush Alodizing are shipped in bulk or in the 
convenient Brush “Alodine’ Chemical Kit No. 1. This Kit 
contains enough chemicals to treat about 1000 square feet of 
surface and is an ideal package for use at airfields of com- 
mercial airlines or of the Armed Services anywhere. 


CHEMICALS 


PROCESSES | 








Write for Descriptive Folder. 


Pieneerifil Research and Development Stace 1914 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER, | PA. 


Manufacturers of METALLURGICAL, AGRICULTURAL and PHARMACEUTICAL CHEMICALS 





New Members Qualified 


New England Section 


Frank E. Brown (A), Michael 
Dobrolet (M), Cramer W. La Pierre 
(M), Jack Alexander Saunders (J). 


Northern California Section 


Hendrix Ragon Bull (J), Thomas J. 
Turek (M). 


Philadelphia Section 


Arthur M. Berg (J), John H. Faunce 
(M), W. Thomas H. MacNew (J), 
Richard Edward Van Doren (J). 


Pittsburgh Section 


Adrian E. Dible (A), Bruce E. Mark- 
ley (A), Irving Earl Schaumberg (J). 


St. Louis Section 


B. Morris Henderson (J). 


San Diego Section 
Mrs. Reba W. Vemich (J). 


Southern California Section 


Richard L. Barter (A), John C. Bart- 
lett (A), Kenneth C. Edson (M), Philip 
Gindes (A), John Daniel Mark (J), 
Cecil Allen Potter (M), Douglas L. 
Schultz (J), John F. Snider (M), David 
E. Westerling (J). 


Texas Section 
2nd Lt. Thomas Christian Greenfield 
(J), Joe Walker Morledge (J), George 


H. Pollard (M), Frederick Edward Wil- 
son (M). 


Twin City Section 
Wendell Edward Bergren (J). 


Virginia Section 


Edward Garland Dorsey, Jr. (J). 


Washington Section 


Paul Philip Dunn (SM), Charles E. 
Greeley (M), Raymond Kruger (J), 
John L. Lackler (M), Robert Louis 
Meadows (A), Ralph E. Wainwright 
(A). 


Western Michigan Section 


D. M. Hesling (M), Paul Louis Ver- 
marie (J). 


Williamsport Group 
Rafael H. Brand (J). 


Outside Section Territory 


William George Bloxham (M), John 
Joseph Devlin (J), Harrold W. Good- 
night (J), Ernest Douglas Grocock (J), 
Louis Arthur Herstein, III (J), Richard 
L. Mela (J), Ralph Edward Metsker 
(J), David E. Morris (A), James Old- 
ham (M), Ralph Glenn Simpson, Jr. 
(J), Manfred Stein (J), Charles Paul 
Turner (J), Arthur Junior Wolf (J), 
P. D. Young (A). 


Foreign 
Stanley Charles Toll (A), So. Africa. 
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For a SPEEDY and 
INEXPENSIVE METHOD 
of ASSEMBLING 
PARTS in a MAIN 


Solves production problems created by hard- 
to-get-at places. 


Rapid assembly and accuracy assured because 
the Midland Welding Nut is self locating. 


Simplifies stampings because no depression or 
pocket is required for head or clinching. 


Reduces inventory —standard welding nut can 
be used on a wide variety of metal thicknesses. 


A Typical Use For 


aa ~=MIDLAND WELDING NUTS 
° The Midland Nut, welded to 
concealed part, or “blind spot,” 
permits a bolt to be turned into it 
without any device to hold the 
nut from turning. 
In similar cases the Midland 
Welding Nut will help you speed 
production and lower costs. 
Write or phone for complete 
information. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue «+ Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 


World’s Largest Manufacturer of . 
AUTOMOBILE and TRUCK FRAMES 
Air and Vacuum i > 
» POWER BRAKES 








Air and 
3 Electro-Pneumatic J; 
== DOOR CONTROLS G 
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HAVE YOU 
Changed Your Address? 





So that your SAE mail will reach 
you with the least possible delay, please 
keep SAE Headquarters and the Sec- 
retary of your local Section or Group 
advised of any changes in your address. 
Such notices should be sent to: 


1. Society of Automotive Engineers, 
Inc., 29 West 39th St., New York 
18, N. Y. 


2. The Secretary or Assistant Secre- 
tary of your Section or Group at the 
addresses listed below: 


Baltimore 


R. L. Ashley, Ashley Chevrolet Sales, 
Inc., 2001 N. B’way, Baltimore 10, Md. 


British Columbia 


John B. Tompkins, British Columbia 
Section, SAE, 1010 Dominion Building, 
207 W. Hastings St., Vancouver, B. C., 
Canada 


Buffalo 


C. J. Lane, 1807 Elmwood Ave., Buf- 
falo 7, N. Y. 


Canadian 


F. G. King, Maclean-Hunter Pub- 
lishing Co., Ltd., 481 University Ave., 
Toronto, 2, Ont., Can. 


Central Illinois 


M. M. Gilbert, 175 North St., Peoria, 
Illinois 


Chicago 


F. E. Ertsman, Chicago Section, SAE, 
1420 Fisher Bldg., 343 S. Dearborn St., 
Chicago 4, Il. 


Cincinnati 


L. W. Thorne, 615 Maple Ave., Cin- 
cinnati 29, Ohio 


Cleveland 


Miss C. M. Hill, 7016 Euclid Ave., 
Room 210, Cleveland 3, Ohio 


Dayton 


F. W. Brooks, 1651 Windsor Rd., 
Dayton 6, Ohio 


Detroit 


Mrs. S. J. Duvall, 100 Farnsworth 
Ave., Detroit 2, Michigan 


SAE JOURNAL, FEBRUARY, 1951 











Good Reasons——WWY MANY 
ORGANIZATIONS WORK 


WITH CLARK 


Here is another good example—one of many— 
to prove that it pays to work with Clark: A 
transmission-axle unit designed especially for a 
road grader by the manufacturers’ engineers 
and Clark engineers working together. 

In cooperating with other manufacturers of 
automotive, farm and industrial machines, 
Clark relies mainly on its owm unique 
experience gained in developing 
its own family of products—an 
experience embracing 
practically all applications of 
power transmission. Each 
of those products is an 
efficient, hard-working 
proof that it’s “good 
business” to work with Clark. 

You, too, may find 
important benefits in having 
Clark work with you. 
There’s no cost or obligation 
in finding out—just write us. 


CLARK 


EQUIPMENT COMPANY 


Buchanan. Michigan Other Plants: BATTLE CREEK AND JACKSON, MICHIGAN 





























FORK-LIFT TRUCKS... 
TRANSMISSIONS progenies ELECTRIC STEEL CASTINGS 








SF 


AXLE HOUSINGS 
GEARS AND FORGINGS STREET RAILWAY CAR TRUCKS 














t-—3-> 


FRONT AXLES REAR AXLES (SPECIAL) 





POWERED HAND TRUCKS 
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INEERING 


BW 


PRODUCTION 


Enc 








Hawaii 


Charles R. Baptiste, Schuman Car- 
riage Co., Ltd., Beretania & Richards 
St., P. O. Box 2420, Honolulu, T. H. 


Indiana 


R. P. Atkinson, 6217 N. Delaware 
St., Indianapolis 20, Indiana 


Kansas City 


Donald G. Reed, 1113 Minnesota 
Ave., Kansas City, Kansas 


Metropolitan 


F. F. Smith, Society of Automotive 
Engineers, 29 W. 39th St., N. Y. 18, 
nN: E. 


Mid-Continent 


H. C. Baldwin, 609 W. South Ave., 
Ponca City, Oklahoma 


Mid- Michigan 


G. L. R. Baumharat, 615 N. Ball St., 
Owosso, Mich. 


Milwaukee 


R. K. McConkey, 715 N. Van Buren 
St., Milwaukee 2, Wisconsin 


Montreal 


F. H. Moody, 2471 Mayfair Ave., 
Montreal 28, Que., Canada 


New England 


E. G. Moody, Edward G. Moody & 
Son, Inc., Daniel Webster Highway, 
Box 130, Nashua, N. H. 


Northern California 


Donald Wimberly, Calif. Research 
Corp., 200 Bush St., San Francisco 4, 
Calif. 


Northwest 


A. D. McLean, 1621 45th St., S. W., 
Seattle 6, Washington 


Oregon 


V. L. Brandt, Kelite Prod. Co., 201 
S. E. Washington, Portland 12, Ore. 


Philadelphia 


R. W. Donahue, Sun Oil Co., Auto. 
Lab., Marcus Hook, Pa. 


Pittsburgh 


W. J. Kittredge, Jr., 3701 Liberty 
Ave., Pittsburgh, Pa. 


St. Louis 


W. H. Cowdery, 735 Brownell Ave., 


Glendale 22, Missouri 


San Diego 


Joseph S. Skurky, 1811 Coolidge St., 


San Diego 11, Calif. 
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Your 
TNT NNROTA ALIN 
through 


“SCIENCE IN THE FOUNDRY’”’ 





SCIENCE IN THE FOUNDRY explains and illustrates the 
foundry techniques which have been developed to com- 
bine science with craftsmanship. It demonstrates how 
controls and high standards make possible the casting 
uniformity so necessary to the automotive industry of 
today. It tells you of the metallurgical advancements 
that lead to new freedom for the design engineer. It con- 
tains charts of physical properties and typical applications 
which simplify the selection of metals for your castings. 


Manufacturers . ; : write for your free copy today. 


Campbell, Wyant and Cannon 
FOUNArY COMPANY musxecow, mcntonr 


CAMPBELL, WYANT AND CANNON FOUNDRIES 
MUSKEGON, MICHIGAN 
Henry Street Plant ¢ Sanford Street Plant ¢ Broadway Plant 
LANSING, MICHIGAN ® Centrifugal Fusing Co. 


SOUTH HAVEN, MICHIGAN ¢ National Motor Castings Div. 
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How to make Small Motors 


lo the Work of Big Ones 


Greer Hydro-Pneumatic Accumulators store 
tremendous power in small space . . . 
deliver it instantly when needed! 


duction tools. 


The Greer Hydro-Pneumatic Accumu- 
lator, with its unmatched ability to store 
energy efficiently, has countless other ap- 
plications. Today, Greer Accumulators open 
hatch covers of freighters in 55 seconds; 
turn diesel starters; cushion the rotors of 
rock crushers; dampen pulsations of mud 
pumps; maintain oil volume in high-voltage 


cables, just to mention a few. 


In most phases of industry, application 
of Greer Hydro-Pneumatic Accumulators 
to hydraulic equipment usually means bet- 


For example, an hydraulic 
press, which required a 50- 
horsepower motor, now oper- 
ates faster, better, more eco- 
nomically with a 1.5-horse- 
power motor and a pair of 
Greer Accumulators. Similar 
motor-size reductions and 
improved hydraulic per- 
formance are achieved with Greer Accumu- 
lators in machine tools, automatic welders, 
packaging machines, and many other pro- 





U.S. PATENTS UNDER OLEAR LICENSES 


ter performance, higher efficiency, greater economy. Greer Engineering offers 
its “know-how” and facilities to help solve your tough hydraulic problems. 


Write or call us today. 


FACTS TO KNOW ABOUT GREER HYDRO-PNEUMATIC ACCUMULATORS 


Principle of Operation. A Greer Accumulator 
is essentially a fluid pressure chamber operat- 
ing on the principle of Boyle’s law. In the 
accumulator, the potential energy of an in- 
compressible fluid (system oil) is stored under 
pressure against a dynamic force (air or nitro- 
gen enclosed in a flexible rubber bag) to 
perform useful work when required by the 
hydraulic circuit. 


8 Standard Sizes at Low Cost. Greer Accu- 
mulators are available in capacities from 2 
cubic inches to 10 gallons, operate at tem- 
peratures from —40° to +180° F., at work- 
ing pressures up to 5,000 psi. Accumulators 
can be manifolded to give greater capacities, 
or Greer can design and build to specifications. 


FREE! Special bulletin illustrating 
the many diversified uses of the 
Greer Accumulator with complete, 
detailed engineering data and typi- 
cal hydraulic circuits are yours for 
the asking. Write for Bulletin 300-A 
on your company letterhead today. 
There's no obligation of course. 


SALES AGENTS IN PRINCIPAL CITIES 
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Safe, Durable Construction. The complete 
assembly consists of a seamless steel alloy 
shell; a flexible rubber separator bag with 
integrally molded high-pressure air valve; 
and a large oil port assembly for unrestricted 
flow. Simple to install, easy to maintain. Greer 
builds accumulators to the highest standards 
of safety, dependability and efficiency. Safety 
factor is above 5 to 1. 


Many Diversified Uses. Greer Accumulators 
are used for: economical auxiliary power; 
compensator for leakage and volume; efficient 
fluid dispenser; power source for secondary 
circuits; simple emergency power; pressure 
transfer barrier; reduction of pump pulsa- 
tions; suppression of line shocks, etc. 


YOUR SYMBOL OF SERVICE 


HYDRAULICS INC. 


454 Eighteenth Street, Brooklyn 15, New York 








Southern California 


F. H. Ott, 428 Woodruff Ave., 
Arcadia, Calif. 


Southern New England 


A. M. Watson, 130 Porter St., Man- 
chester, Conn. 


Spokane- Intermountain 


George W. Shields, Jr., Pacific Tele- 
phone & Telegraph Co., W. 501 Second 
Avenue, Spokane 8, Washington 


Syracuse 


David T. Doman, Churchill Lane, R. 
D., Fayettsville, N. Y. 


Texas 


R. W. Hoyt, Double Seal Ring Co., 
P. O. Box 566, Ft. Worth, Texas 


Twin City 


S. Reed Hedges, 5133 10th Ave., S., 
Minneapolis 7, Minn. 


Virginia 
F. M. Hutcheson, Motor Parts Corp., 
1839 W. Broad St., Richmond 20, Va. 


Washington 


J. B. Hulse, Truck-Trailer Mfrs. 
Assn., Inc., 809 National Press Bldg., 
Washington 4, D. C. 


Western Michigan 


W. H. Kennedy, 2709 Pinehurst Rd., 
Muskegon, Michigan 


Wichita 


G. W. Jones, 225 S. Glendale, 
Wichita, Kansas 


SAE Groups 
Atlanta 


Z. T. Layfield, Layfield’s Garage, 
Inc., 141 Marietta St., N. W., Atlanta 
3, Ga. 


Colorado 


F. E. Raglin, Public Serv. Co. of 
Colorado, 1110 W. Third Ave., Denver, 
Colo. 


Mohawk-Hudson 


Frank Baker, 1152 Baker Ave., 
Schenectady 8, N. Y. 


Salt Lake 


D. C. Despain, Holsum Bread Co., 
935 Denver St., Salt Lake City 4, Utah 


Williamsport 
A. E. Sieminski, 342 Eldred St., Wil- 
liamsport, Pa. 
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TO HELP KEEP YOUR CUSTOMERS PLEASED 





More THAN 300 manufacturers pur- 
chase one or more of the AC devices listed 
here. 

To that extent, the satisfaction of their 
customers depends upon how well those 
AC products do their work. 


Results must be good because almost every 


one of those 300-and-more manufacturers 
have used AC products for years. That’s 
pretty clear evidence that AC devices well 
support the reputation of the products for 
which they are bought. 


Why not investigate AC for the things 
you manufacture? 








AC SPARK PLUG DIVISION e 






ADAPTERS (Drive) 
AIR CLEANERS 


AIR CLEANERS AND SILENCERS 
(Combination) 


AMMETERS 

BREATHERS (Crankcase) 
CAPS (Radiator Pressure) 
DIE CASTINGS (Zinc) 
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FLEXIBLE SHAFT ASSEMBLIES 
FUEL PUMPS 


FUEL AND VACUUM PUMPS 
(Combination) 

FUEL FILTERS, FUEL STRAINERS 

GASOLINE STRAINERS 

GAUGES—AIR (Pressure) 

GAUGES— GASOLINE 

GAUGES—OIL (Pressure) 


GENERAL MOTORS CORPORATION 


1300 North Dort Highway 
Flint 2, Michigan 









Lincoln Tower Building 
Chicago 1, Illinois 


General Motors Building 
Detroit 2, Michigan 


GAUGES—TEMPERATURE 
(Water, Oil) 

OIL FILTERS (Lube) 

PANELS (Instrument) 

SPARK PLUGS 

SPEEDOMETERS 

TACHOMETERS 

TERMINALS (ignition Wire) 

VALVES (Crankcase Ventilation) 
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O produce many thousands of cast bronze 
bearings day after day, to the uniformly high quality 
synonymous with the name Bunting requires precise 
foundry control. This control starts with the raw mate- 
rials necessary for production such as molding and 
core materials, core binders, fixed carbon fuel, pre- 
alloyed metal in ingot form purchased to Bunting’s 
own rigid specifications, and virgin metals used for 
ladle additions to control metal composition. Then, too, 
melting and casting procedures are carefully con- 
trolled for the following reasons: 


@ To keep gas absorption during melting to a mini- 
mum, thus assuring sound, gas-free castings. 


@-To effect complete deoxidation of the metal in the 
ladle before pouring. 


€-Te insure that each particular casting is poured at 
the precise metal temperature consistent with 
highest quality. 


@ 1 insure that molding and core materials are so 
processed that the correct properties are obtained 
for good castings, and 


@-To insure metal of uniform composition meeting 
the specification. 


Trained foundry and laboratory, personnel are re- 
quired to carry on this exact control as well as chemi- 
cal and metallurgical equipment of the latest design. 
Bunting has always taken pride in being the leading 
producer of bearing bronze of the highest quality and 
has the facilities to maintain this leadership. The - 
Bunting Brass & Bronze Company, Toledo 9, Ohio. 
Branches in principal cities. 
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BRONZE BEARINGS 















PRECISION BRONZE BARS 
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19 of the 24 BORG-WARNER DIVISIONS 
PRODUCE for the 


AUTOMOTIVE INDUSTRY 


19 of the 20 makes of 
PASSENGER CARS are equipped 
with one or more 


BORG-WARNER PRODUCTS 


THESE UNITS FORM BORG-WARNER. Executive Offices, Chicago: BORG & BECK 

BORG-WARNER INTERNATIONAL « BORG-WARNER SERVICE PARTS « CALUMET STEEL « DETROIT GEAR 

} DETROIT VAPOR STOVE + FRANKLIN STEEL + INGERSOLL PRODUCTS + INGERSOLL STEEL 

LONG MANUFACTURING « LONG MANUFACTURING CO.,LTD * MARBON « MARVEL-SCHEBLER PRODUCTS 

MECHANICS UNIVERSAL JOINT « MORSE CHAIN « MORSE CHAIN CO.,LTD. © NORGE + NORGE-HEAT 

PESCO PRODUCTS «+ ROCKFORD CLUTCH « SPRING DIVISION +« WARNER AUTOMOTIVE PARTS 
WARNER GEAR « WARNER GEAR CO., LTD 


PRODUCTION | 

































A New Yardstick 
for Piston Ring 


Performance 


PC’s solid chrome plated rings have 

set a new standard of piston ring 
performance. New applications of solid 
chrome plating, perfected by Perfect 
Circle, more than double the life of 
pistons, rings and cylinders. 


They are the yardstick by which all 
other rings are measured. 


Today, more than 90% of all 

solid chrome plated piston rings 
installed as original equipment 
are Perfect Circles. 








Ci ir 


The Most Honored Name 
in Piston Rings 





















NEW DEPARTURE - 
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Power from source to tool 
suffers least loss when 

New Departure Ball Bearings 
support the transmission line. 
Thanks to “rolling-ball” motion 


elite MM elecvatt Mu deld quleliriill 


Nothing Rolls Lite a Bal... 
NEW DEPARTURE 


BALL BEARINGS 


DIVISION OF GENERAL MOTORS © BRISTOL, CONNECTICUT 











LONG TORQUE CONVERTER 


Here’s velvet-smooth power transfer, with torque 
multiplication of better than 2 to 1 at stall. Air- 
cooled for trouble-free service. Assembly units 
fabricated almost entirely from stampings for 


low-cost production. 








LONG RADIATORS 


Long radiators and maximum heat 
exchange have been synonymous 
throughout the automotive world since 
1903. Fin-and-tube design and con- 
struction provide clean, unobstructed 
water courses. Capacities range from 
passenger car models to heaviest-duty 
commercial vehicle types. 

















LONG CLUTCHES 


Effortless operation, dependable per- 
formance in stop-and-go traffic driving. 
At highway speeds, semi-centrifugal 
design gives increased torque capacity 


... less slippage, less wear. Long 





clutches have equipped millions of cars, 


LONG MANUFACTURING DIVISION 
BORG-WARNER CORPORATION 
DETROIT 12 and WINDSOR, ONTARIO 





trucks, buses and tractors since 1922. 





TORQUE CONVERTERS ¢ CLUTCHES ¢ RADIATORS ¢ OIL COOLERS 
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PIONEER MANUFACTURER 


OF QUALITY 
eos 
oe 2 

THE NATION’S LARGEST 


EXCLUSIVE PRODUCER 

> * 

ERECISION RUBBER 
PRODUCTS CORPORATION 


MAIN OFFICE AND PLANT 
3110 OAKRIDGE DRIVE* DAYTON 7,0HI0 
BRANCHES IN ALL PRINCIPAL CITIES 
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Butterflies of 





stainless steel! 


Valves to control air and gas flow in jets and turboprops! 


Of vital importance to designers and 
manufacturers of today’s high-speed jet 
and turboprop aircraft engines are these 
AiResearch valves that use a stainless 
steel reinforced butterfly with a resili- 
ent, compressible rim. 

While AiResearch designs and makes 
over 136 models of air and gas control 
valves for countless applications, the 
butterfly valve is particularly suitable 
for controlling the high temperature 
and high pressure flows encountered in 
jet and turboprop engines. 

AiResearch non-jamming butterfly 


valve uses no organic sealing device. 
In closing the valve, the convoluted rim 
compresses, insuring seal. It operates 
efficiently under 225 psi and at tem- 
peratures up to 850 degrees F. Valves 
of this unique design can be as large as 
7 inches in diameter and stand pressure 
loads up to two tons. AiResearch 
supplies the means to operate them 
electrically, pneumatically or manually. 

Such pioneering in design — as well 
as in manufacturing and laboratory test- 
ing — is typical of the practical creative 
thinking and doing at AiResearch today. 


 AiResearch 


DIVISION OF 


THE GARRETT CORPORATION 








® AiResearch—specialists 
in the design and manu- 
facture of equipment 
involving the use of high- 
speed wheels—is a leader 
in the following major 
categories: 

Air Turbine Refrigeration 

Cabin Superchargers 
Gas Turbines 
Pneumatic Power Units 
Electronic Temperature Controls 
Heat Transfer Equipment 
Electric Actuators 


Cabin Pressure Controls 
and Air Valves 


AiResearch Manufacturing 


Company, Dept. D-3 
Los Angeles 45, California 
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WHEN THE JOB IS 








ges ed 


U.S. ARMY'S REO-BUILT "EAGER BEAVER” 


ROSS BRINGS EASE... AND ECONOMY 


FEARSOME MUCK that spells “impassable” to ordinary 
vehicles, is taken in its stride by the U. S. Army’s 
new Reo “Eager Beaver.” Powered by Reo’s new 
“Gold Comet” engine, the “Eager Beaver” also fea- 
tures the finest in steering— ROSS. 





The Ross policy of incorporating advancements in 

design as they are proved by exhaustive tests has re- 
sulted in many recent improvements. Current Ross 
models have: 
(1) Increased mechanical reduction ...(2) More 
compactness ... (3) Reduction in weight... 
(4) Greater arm angular-travel...(5) Improved 
metallurgy ... (6) Increased efficiency. 

Throughout 44 years of leadership in this industry, 
Ross gears have been distinguished for long life, 
simplicity of adjustment and maintenance of long- 
recognized qualities of safety, stability and perform- 
ance. We invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY + LAFAYETTE, INDIANA 
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DETROIT UNIVERSAL JOINTS 
AG OTOL BT LaLa OL 


—* , 


DETROIT Universal Joints keep pace with modern 
automotive and ordnance design. Over 40,000,000 
units have been used as original equipment 
on passenger cars, trucks, and military vehicles. 


ee 
py DETROIT 
UNIVERSAL JOINTS == 





UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 


~ Brake lining test 


1920 


Just 30 years ago a car manufacturer tested brake lining by 
installing it on a test chassis, accelerating the car to 30 or 
40 miles per hour, then applying the brakes when the car 
passed a predetermined line. 

The distance it took to stop the car determined the 
lining’s performance. Mileage? Who cared—as long as the 
vehicle could be stopped. 

Contrast that with today. At Brakeblok, for example, our 
lining comes into being as the result of tests. We create 
friction materials in our laboratories to meet these tests. 













5 PAT. OFF: 





Uv. si : » 
REG. We prove the materials in our Dynamometer Room—for 
B fade, deceleration, heat, reaction to moisture and other 





conditions. Then we put them on our Test Fleet, subject 
them to actual driving conditions. 
B R f K E L 1 a) 1 N CG Result—we know a great deal about all kinds of friction 
materials, We can’t think of a one we are not intimately 
familiar with. 

We offer this experience and knowledge to you... to 
help you equip your vehicle, be it car, truck, trailer or bus, 
with the kind of brake lining it must have to survive 
tomorrow’s traffic conditions. 





AMERICAN 





AMERICAN BRAKEBLOK DIVISION 


DETROIT 9, MICHIGAN 
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DOUGLAS GLOBEMASTER II 














1951 
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ONLY A FLEET OF C-124s COULD AIRLIFT AN ENTIRE 
ie ‘INFANTRY DIVISION AND ALL ITS EQUIPMENT 
























Quickly the giant Globemaster II brakes to a stop. Its clamshell doors 
fold back. Down comes the self-contained ramp. And seconds later 
battle-ready troops are pouring out of her monstrous belly. Nearby 
other C-124s unload such divisional equipment as M-24 tanks, 155 mm. 
Long Toms, bulldozers, trucks and scrapers. 

A fleet of these new Douglas transports could airlift all the personnel 
and equipment of an entire 16,000-man airborne division from Boston, 
Mass., to Brest, France, in a single flight! 

Designed to meet the vital need for aircraft to support global oper- 
ations, the C-124 has been ordered in quantity by the armed forces. 
Already a certain number are in active service. 

Over five years of careful planning and development work by Douglas 
and the military have made possible this revolutionary airplane. Such 
pioneering is typical of Douglas engineers, who are today turning their 
attention to advance-type combat planes with jet, rocket and turbo-prop 
propulsion. Douglas Aircraft Company, Inc. 


Skilled engineers and technicians find Douglas a good place to work! 
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VORLD'S LARGEST BUILDER OF AIRCRAFT FOR 30 YEARS > MILITARY AND COMMERCIAL TRANSPORTS 
IGHTERS » ATTACK PLANES +> BOMBERS + GUIDED MISSILES » ELECTRONIC EQUIPMENT » RESEARCH 











STEEL BACK MATRIX BABBITT 





PHOTO-MICROGRAPH OF CROSS SECTION OF DUREX-100 BEARING, MAGNIFIED 33 TIMES 


THE MATRIX MAKES THE DIFFERENCE 


Steel-backed intermediate matrix of porous copper-nickel bonds 
mechanically and metallurgically with high-lead babbitt overlay 
to provide far greater embedability. 





MORAINE PRODUCTS Gem 





Know how Durex-100 bearings are built, and 
you know why they last longer in all kinds of 
service. Durex-100 bearings actually absorb 
particles of foreign matter... protect engine 
crankshafts to the limit. 


In making Durex-100 bearings, the steel back 
is covered with a layer of metal powders that 
become a porous matrix integrally brazed to 
the steel back. A thin overlay of high-lead 
babbitt penetrates the matrix and bonds me- 
chanically and metallurgically with it. Only 
Durex-100 bearings provide this protection 


that assures longer bearing life. 


Durex-100 engine bearings are used as original 
equipment on Cadillac, Buick, Oldsmobile, 
GMC, and other leading makes of cars and 
trucks. Ask Moraine for the complete story on 
Durex-100 bearings. See how they can be used 


to advantage in the engines you manufacture. 


TCL 4 Moraine 


DAYTON, OHIO 
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In these times of scarcities 

it is more than ever important to remember 
that two or more heads are better than one. 
Your suppliers, for example, know a great deal 





about their materials, how to select, specify and fabricate them. 


No matter what you buy, it will pay you 

to draw upon this knowledge. 

It may be able to make scarce materials go further, 
reduce costs, perhaps even speed up production. 
AND of course for close and confidential collaboration 
on copper and its alloys, and aluminum alloys, 
CONSULT REVERE! 


REVERE 90 (fii. * 


COPPER AND BRASS caanamneen 
Founded by Paul Revere in 1801 
230 Park Aveny ,» New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, go Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, A 1ass.; Rome, N. sate 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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Thirty-two years ago, one of the weakest points in many 
machines was the vital connecting link between driving and driven units. 
This isn’t true today. 

Now, wherever you see power at work — in factories, in oil fields, in 
construction camps, in the logging country, in boats—the transmission of 
power to start the work cycle is merely a matter of touch... and GO. 

And chances are, the sensitive but tough power transmission mech- 
anism was manufactured by the Twin Disc Clutch Company — the world’s 
largest supplier of industrial clutches. 

In its 32 years, too, Twin Disc has pioneered in hydraulic power 
transmission —today offers the nation’s most complete line of hydraulic 
torque converters and hydraulic couplings 
for industrial application. 

So, whatever your problem in “touch 
and GO” power transmission may be, let 
Twin Disc Engineers submit a recom- 
mendation. Their experience and the fa- Twi ‘ iw) Lio 

“cilities behind them are unexcelled in the CLUTCHES AND/HYDRAULIC DRIVES 
industrial power transmission field. VY 


REG.U.S. PAT. OFF 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin “+ HYDRAULIC DIVISION, Rockford, Illinois 
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For the Sake of Argument 


EPR I ee BELL OE OES, 
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‘What's the Next Step?” 
By Norman G. Shidle 


In every company, division, or department, somebody has 
to keep asking: ‘““What’s the next step?” It’s the anti-stagna- 
tion factor in every phase of every operation—large or 
minute. 


Asking is the boss’s job. But it’s everyone else’s opportun- 
ity. The less the boss does the asking, the happier he is 
likely to be—however fast or slow his own rate of uptake. 


“The man with the next step in mind automatically sees 
a future in his work,” an executive philosophized the other 
day. ‘The sort of fellow who wants that question answered 
is easier to propel into new fields, too.” 


Certainly some men ask themselves ““What’s the next step” 
many times each day. Just as certainly, others wait to have 
it asked of them. 


One man goes to the boss with: “Here are the results of 
those tire tests you asked us to run.” Another leaves it to 
the boss to ask: “Have you got those tire tests finished yet?” 
Results in any single instance are little different one way or 
the other. Long-term results from the two attitudes of mind 
can be very different. 


The first is likely to resemble the smooth acceleration of a 
car whose engine isfully warm. The latter produces the jerky 
progress of a car whose cold engine doesn’t quite catch. One 
mind is slightly off-balance toward the future. The other 
has to be rearranged for each new step after the last one has 
been taken. One is part of a going operation; the other 
does a series of partly-isolated jobs. One keeps a solid, in- 
tegrated front in attacking work problems; the other too 
often has to fight itself out of pockets. 


Of course, the fellow who can answer “What is the next 
step,” as well as want to ask it, is a pearl of even greater price. 
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under the finish of fine painted metal products 





BONDER 
4 


a 


ITE—Corrosion Resistant Paint Base » PARCO COMPOUND — Rust Resistant « PARCO LUBRITE—Wear Resistant for Friction Surfaces. 


&, QWALITY 


@, ‘ 
FOsign ® 













for paint... 


against rust... 


belongs 





The enemies of paint begin to work as soon as your product leaves 
your plant. Moisture, abrasion, scratches and dents injure the 
paint film and lay the metal bare. The finish on untreated metal 
will quickly deteriorate. 


On Bonderite-treated metal the paint is anchored by the crystalline 
phosphate coating, integral with the metal. Because it’s non- 
metallic, Bonderite resists rust and corrosion, confines finish 
damage from scratches to the injury itself. Bonderite-treated 
products look better longer. 


Bonderite is the standard corrosion resistant paint base. It’s used 
on thousands of painted metal products. Learn how it can help 
make your product better. Write today. 


. 


PARKER RUST PROOF COMPANY 
2181 East Milwaukee Ave. 
Detroit 11, Michigan ee 
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Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


